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| Honoured Sir, I 
TH ECountenance and 

; Encouragment, yoit 

i bave always given 

| | _ 

= to Mathematical Learning, 


i. eſpecially 


LY 


LNMIL 


Dedication. 


eſpecially as it hath a tenden- 
cy to Promote the Publique 
Good; has emboldened me, 
kumbly to Preſent your Ho- 
nour, with this little Perce; 
which hath the Admirable 
Euclid for its Author, and 
tbeLearned D' Chales for the 
Commentator, the excellency 
of the Subje, with the Apt 
ana Profitable Application | 
thereof, in its Uſes ; did firſt 
induce me to 1 raiflate it 
for my own uſe, the benefit | 
and quickening in thoſe Ma- | 
thematical Studies , that 


Il ome 


LIM 


Dedication: 
ſome profeſſed to have receiv- 
ed, aid prevail with me t0 
make it Publique,and the great 
Obligations [ /ie xnder,from 
the many undeſerved Favours 
of your Honour, toward me; 
I thought did engage me, 0n 
this occaſzon, to make ſome 
Publique T eſtimony and Ac- 
knowledgment thereof; TI 
therefore Flumbly bez your 
Honours Patronage of this 
little Book, and your Pardon 
for this Addreſs, intreating 

you will be pleaſed to look upon 
# with that Benign Aſpect, 


as 


Dedication. 
as you have been pleaſed 


always to wvouchſafe to bin 
who 1s 


Your Humble 


and moſt 


Obliged 


_— —  — — 


Servant - 


REEUE WILLIAMS. 


UM 


Authors Preface 


ooo 7. 


READER 


Aving long ſince obſerved, 
that the greateſt part of 
thoſe that learn Euclid's 
Elzments , are very often 
diſſatisfied therewith, becauſe they know 
not the uſe of Propoſitions ſo inconfi- 
derable in appearance ;and yet ſo difh- 
cult : I thought it might be to good: pur- 
poſe, not only to make them as calie as 
poſlible , but alſo to add ſome Uſes after 
each Propoſition, to ſhew how they are 
ER to Praftice. And this hath 
obliged me to change ſome of the De- 
mnoſtrations , which 1 looked upon to be 
too troubleſome, and aboye the _ 
Teac 
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reach of beginners, and to ſubſtitute 
others more intelligible. For this cauſe, 
I have Demonſtrated the F:frh Bok after 
a method much more clear than that, 
that makes uſe of e uimultiples, TI have 
not given all the V/es of the Propoſitions, 
for that would have made it neceſſary to 
recite all the Mathemaricks, and would 
have made the Book too big, and too 
hard. Wherefore, I have only made 
choice of ſome of the plaineſt and eafteſt 
to conceive , I would not have you to 
ſtand too much upon them , nor make it 
pour ſtudy to underſtand them perfectly 

ecaufe they depend upon other princi- 
ples beſides, for which Reaſon I have 
diſtinguiſhed them with the UH1talick 
Letter. This is the deſign of this ſinall 
Treatiſe, which I willingly publiſh in a 
time when the Marbematicks are more. 
than ever ſtudied. 


Milliet D' chales 
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THE 


TRANSLATORS 


PREFACE: | 


H E Reader having peruſed 
the Authors Preface, with this 
farther intimation , that he will 
find the Subje and Scope of 
this work SuccintHly and pertinently preſented 
10 him,in the Argument before each parnetlar 
book,, may I preſume, expett the leſs from me, 
and I ſhall not at all endeavor ts b:ſpeab the 
Read:rs acceptance of Euclid's El:ments, or 
perſuade bim to belerve, the Neceſſary and 
Excellent Uſefulneſs thereof, becauſe every 
mans Experience, ſo far as he underftands 
them, ts an abundant Teftumony thereunto. 
Neither ſhall Tneed to commend the Meahod 
with the uſes of our Author D” Chales, (who 
as well known to the learned of this. Age by 

Js 
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his Several excellent Mathe- 
* Curſus Math: matical Tradts (* for wboſo- 
we Navigation, ,1r ſhall be awhileconverſant 
is Local Mo- ; x" | 
tion, 4, with this vwook, may I preſume 
find that inſtruftion and in- 
courgment in th: learning of Euclid's Eliments 
as he bath not before met with in our Enzlifh 
Tongue, And this as it hath been my own 
- 5 ſince I Tranſlated it from the 
ch for the uſe of -my Engliſh Schollars, 
ſoit is 8ne great cauſe of its coming abroad 
into the World : for ſuch as had Learned 
by it found it difficult to attain, unleſs 
Tranſcribed, which they thought tedious,being 
a ſubje fo Voluminous in Manuſcript, and 
full of Schemes, I did therefore at their re- 
queſt, and the importunity of ſome Friends 
condeſcend to the Printing hereof, though not 
without much averſeneſs to my own mind, 
being unwilling to Expoſe my ſelf in any Pub- 
lick, thing, in this nice Critical Aoe ; But 
that difficulty beins now overcome, 1 ſhall 
only give the Read:r to underſtand, that I 
have faithfully rendred this Piece into Eng- 
liſh according zo the ſerſe of the Author, 
but here and there omitting ſome ſmall mat- 
ters, which I judzed not fo properly related 
ro the ſujet of this Work, and therein will 
make no want to the Reader, nor I hope bs a 
offence to the Ingenious Author _— [ 
Fl 
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bave only one thing more to add, and that 
upon the account of an Objettion I bave mct 
with, that here 1s not all the Books of Euclid, 
and it 1s true, here ts not all, here are onl 
the firit ſix Books, and the Eleventh, and 
Trelfth, the other being purpoſely omitted by 
our learned Author ,who jud edt he underſtand- 
ing of theſe to be ſufficient, for all the parts 
of the Mathematichs, * and 
[ could alſo give Inſt ances * See Argu- 
.1..... menthefore the 
of other excellent Au; hors, Fleventh Book, 
that are of his Opinion, and page2244, 
bave taken the like conr/e, 
nay the truth is ſome very learned in the Ma- 
thematicks, have rearced the Propoſitions of 
theſe Books to a much leſſer Number, and 
yet have thought them a compleat foundation 
to all the Sciences Mithemarical, but 1 ſhall 
not trouble my Reader farther on this account, 
not donvting but when he hatb peruſed and 
wallconſiaered onrFnchd,he will j ve abeatter 
Opinion thereof, then any thing I can now 
ſay, may Jrſily hepe to beg:t in him, and /[o 
I ſhall ſubmit any whole Concernment here- 
zn tothe Impartial Reaaer, and remain ready 
ro Serve bim. 


Reeve Williams; 


Form my School at the 
Virginia Coff-Hcuſe 
in St. Michaels Alley 
in Cor bill. 


- A_D- 


eADVERTISEMENT. 


Hereas in the French, all the Defini- 

tions which needed all the Propoati- 
0N3., a5 alſo all thoſe uſes , our Author thought fit 
to I'uftrate by Schemes , were done in the Book 
in wood, here they are in Copper plates to be 
Placed at the end of the Bovk. The Detinitions 
and uſes arc in the Plates marked with Arith- 
metical Chara&ars or Ziphers ; but the Propfi- 
tions in Alphabetical Ziphers :t the beginin 
of the Book, or at leaſt when you come to the Grit 
D2finition, you are ref rred to the number. of 
the Plate, in Which you ſhall t:nd the Scheme pro- 
per thereto , as alſo the Df Prop. and uſes 
belonging unto theEook,unlcf; the Plate could not 
contain them, aud then you are referred to the 
next Plate; whereon the head thereof you ſhall 
find the Book it belongeth to , and the Propo- 
{itions, or uſe-, continued in their order, 
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— 4 a. 


U.CLI1D” s. Deſien, in, this 
d Book us to give thefirſtPrenciples 
vl of : Geometry -41d to do the 
| d ſame. duthodika!ly, be begins 
with the Definitions, and Explication of 
the moſt arainary; Terms then he exhibits 4 
certain Suppoſitions, and having propoſed 
01eboſe! 'Maxinis hich! natural, Reaton 
. Teacheth, be pretends to. put forward 
"' #othing without '\Demorftratien, cand to 
"Convince "ay" ene which\ with-cavſert ra, 
py Ab REBT | '> "1. athing 


» 


The Firſ# Book of 
. nothing but what he ſhall be obliged to | 
acknowledge, in - bis firſt "Propoſitions 
? bz treateth' of Lines, and of- the ſeveral 
- Avples - made by-their interſeding each 
other, and having occaſion to Demonſtrate 
. their Proprieties, and compare certain 
Triangles, he doth the ſame in the m 
E:ght.. Propoſitions ; then teacheth t 
Praltical way of dividing au Angle and 
a Line into two.equal partt,and to draw 4 
Perpendicular he purſues to the propriety 
of aTriangle;, and having ſhewn thoſe of 
Parallel Lines, be makes an end of the 
Explication. of this Firſt Figure, and 
paſſeth forwards to Parallelograms ; givinz 
a way to reduce all ſorts of Polygons into 
a more. Regular Figure : He endeth this 
Book, with that Celebrated Propoſutton'of 
Pythagoras,' ahd' Demonſt; ates, that in 
a Rettangular> Treangle, the. Square of 
the Baſe © tqual*to' the ſum off the 
Squarerof the Sides, incliding the Right: 
Angle. © CNL wh thee Þ 
DEFINITIONS: 1 


IF OG VUUDBDYITYY 
I, N' Point is that-which hath, no 


part. ®YY 


T his Definitiai. 3s to. be under fegd in 
s this ſence. The quantity which We, congyiud 
b 


Without diſtinguiſhing ut parts, or, wit 
thinks 


\ 


Euclid's Elements: 
thinking that it hath any, is a Mathemati- 


' ' Cal Point far differing from thoſe of Zeno, 


which were alltogether indiwviſwle , ſmce 
one may doubt with a great deal of Reaſon, 
if thoſt laſt be poſſible, which yet we can- 
not 4 the firſt, if we conceive them as we 
oHpnt. 
” A Line is a length without 
breadth. | 
The ſenſe of this Definition us the ſame 
with that of the foregoing, the quantity 
which we conſider, having length without 
making any refi:ttion on its breadth, is that 
we underſtand by the word Line, although 
one cannot draw a real Line which bath not 
a determinate breadth, it us generally ſaid 


_ that a Line #4 produced ” the motion 


of 4 Point, which we ouzht well to take 
notice of , ſeeing that by a motion after 
that manner may be produced all ſorts of 
quantities; imagine then that a Point 
moveth, and that it leaueth a trace in 
the middle of the way which i paſſeth, 
the Trace is a Line. 

3- The Two ends of a Line are 
Points, | | 

4. A freight Line is that whoſe 


; Points are placed exactly in the midſt, 


or if you would rather have it, a 


* freight. Line is the ſhorteſt of all the 


"F'3 Lines 


F 
<< 6 
—. : 
4 
- 
* 


Pig. Is 


- 


" Phe Firft Blok of 


"Lines which 'may be*drawn from vine 
* Point to another. | 


5. ASuperficies is aquantity to which 
is: given length and breath withobs- 
conſidering the thickneſs. b. 

6, The extremities of a Superficies 
are Lines. Ws 

7. A plainor ſtraight Superficies is 
that- whoſe- Lines- are placed equally 
between the extremities, 'or that to 
which a freight Line may be applyed 
any-manner of way. EE 

I bave already taken notice that motion 


. is capable of producing all ſorts of quan- 
- Htiftys whence, we ſay that when a- Line | 


paſſeth ever another, it produces a ſuper- 


 ficies or a Plain, and that that motion hath 


altkeneſs to Arithmetical Multiplication; 


- Smagine that the Line © A B toveth along | 
the Line BC, keeping the ſame. ſtation, | 


without inclining one way or the other, the 


\ Point , A. ſhall deſcribe the | Line A D,. 
' the Point B the Line'BC; and. the. 


other » Pottits » between other Parallel 


Lines, which ſhall compoſe the Superfi- 
." ic) ABCD. 1 add, that this motion 


correſponds with Arithmetical M ultipli- 


; Cation, for of I know the number of 


Points. which are in the Lines AB,BC, 


- Multeplymng of them. one by the other, 1 


— 


[Ts 


«C 
-- Sa 
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ſoall have . the, number. of: Points which 
Campoſeth the Superficies ABC DD; a:if s 
h AB contains four points, and B'C-ſix ; 
" ſaying, Faur times Six are Twenty Four, 
the  Superficies. AB, CD. ſhould be 
” Compoſed of Twenty Four Points: Now: 
Y Tray takg. for 4 Mathematical Pojnt any 


is quantity whatſoever, for, Example a Foot, 
y provided 1 do not ſubdruide the ſame into 
0 Parts... }- 
» 8. Aplain Angle is the opening of 
Two Lines which interſect each other, 
wy and which\Compole not one-fidgle Line. 


_ At the. opening D, of the Lines Pig: 2 
m—_ 4 CB; which are not parts of t he [ams 

Fs Ae 

h A. Right Lined. Angle is the opening. 

;: 4 Of twoſtreight Lines. 

7 EL fromepaly of this ſort of Angles 

” which" T intend 'to. treat. of at, preſent, 


ef Gxccanſt experience doth make an} 0429 


> that the moſt» part. of thoſe. who-begin,, 
be Y 4o.niſtaks the weaſiting-\ the * quantity - 


df 4 4 dongle by the UWngth of the. Lines 
i. Thich Compoſeh the ſame, _ __ 
LE The teſfopen Augie is the greateſts that. F'&- 31 
= is. to. ſay, when the Lines uncluding an. 
Angle are farther aſunder than theſs of. 
7 another. Angle, taking they at the ſame 

diftarce. from the Points of interſettgon of, 

PY & 


v & 3 their 
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their Lines, the firſt 3s greater than the 
Second; ſo the Angle A is preater 
than E; becauſe if we take the Points B and © 
D, a4 far diſtant from the Point A, as 
the: Points G and L are from the Ports 
E; the Paints B and D are farther aſunder 
than the Points G and L ; fromwhence I 
conclude} that if EG, E L, were con- 
tinued, the Angle E would be of the ſame 
Aeaſure, and leſs thanthe Anole A. 

We make uſe of Three Letters to expreſs 
an -Angle, and the Second Letter denotes 
the Angular Point, asthe Angle B A D, 
35 the Angle which the Lines B A, A D, 
doth form, at the Point A; the Angle 
B AC, #s that which « formed by the 
Lines B A, AC: the Angle CAD #« 
comprehended wnder the Line C A, 
AD. 

The Arch of a Circle is the meaſure of 
an Angle, thus deſigning to meaſure the 
quantity of the AngleB AD, I put one 
Foot of the Compaſſes on the Point A, 
and with the other 1 deſcribe an Arch of a 
Circle B C D,the Angle ſhall be the greater 

how much the Arch BCD, which us 
meaſure thereof, ſhall contgin a greater 
portion of a Circle, and becauſe that 
C an Arch of a Circle is divided 


into Three Hundred and Sixty equal 
Parts, 


4 
p 
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Parts, called Degrees : It is ſaid that an 
eAngle containeth Twenty, Thirty, Forty 
Degrees, when the Arch included betwixt 


its Lines, contains Twenty, Thirty, Forty 


Degrees ;, ſo the Angle « greateſt, which 
coptaineth the parPns: number of Degrees : 
As the Angle B A D, is greater than 
GEL, the Line C A divideth the 
Angle B AD, inthe middle, becauſe the 
Arches BC, CD, are equal, and the Angle 
BAC i: a part of BAD, becauſe the 
Arth BC partof the Arch B D. 

. 10. When > Line falling on another 
Line, maketh the Angle on each: kde 
thereof equal: Thole Angles are 
Right Angles, and the Line ſo falling 
is a Perpendicular. ' | 
* As if the Line AB falling on CD,make! 
the Angles ABC; AB D, equal, that 
u of having on B. as a Center deſcribed 
a Semicircle CAD, the Arches AC, DA 
are found equal, the Angle ABC, ABD, 
are called Kight eAngles, and the Line 
AB. a Perpendic ar. Now becauſe the 
Arch CAD « a Semicircle, the Arch 
CA, .AD, are each of them a Quadrant, 
that & to ſay the Fourth pahr of the Three 
Hundred and Sixty Degrees, which is 
Ninety, | 
; By  4#i:An 


bs 


Fig« jo 
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11. An Obtuſe Angle is greater thati 
a Right Angle. 

As the _ Angle E BD « Obtuſe or 
Blunt, becaxſe its Arch E AD contains _ 
more than a Quanrant. 

12, An Acute Angle is leſs than a 
Quadrant. 

As the Angle E BC is Acute, becauſe 
the Arch E C,which is the meaſure thereof, 
35 leſs than Ninety. Degrees. 

13- A Term is the extremity or cn 
of aQuantity....... ”_. 

14. AFigere is.a Quaitity termined, 
by one or many Terms. | 

It ought to be beunded aj Lge on 
every ſide to be calleda. Fi | 

.35. ACircleis.a Plain igurs, whoſe 
bounds. are made by..the winding © or 
turning. of. a'Lie,. which-is EMed C Cir- 
cumference ,. and. Mbich. is eq vally 

diſtant from the middle Point. | | 
. *. The, figure. R V.SX us aGrels. 43 
alt. the Set, 17.8, TT; 
drawn from: the.. Point T., to ; Line 
R VSX, are e 

165 This x nudd dle Point is called the 
Center, . 

17. The Diakbees of iCircleis any 
Line whatſoever which paſſeth throvgtr 
the Ceater, and which ends at the Cir. 

cunference, 


"% 


Buclid's * Elergors. 
rn ea oc cutting © the kime into | 


TirS equal parts... 
_ Line w ALE LA om 
| one v4 s ether tbe 
bay VTX Co eruly 4oide the C My: into 
Two equally,; that i whether >the pare 
"3 ef, be.equel 'tothepgrt VR S that © 
arty I thus prove, . 4 
Let it be imagined that the part. eÞ] RX, Fig. 7. 
| be placedanV.S X, T ſay mY the one ſhall | 
vt exteedthe other ; for if the one as . 5» 
» ſhould exaced the other V RX, the Line 
F. R would then be ſhorter than T'S, be = 
fame of TT, \in-reſpect of TZ, wh: ich is 
Contrary ito "the - Definittons of 4 Circle ;, 
Y that is, that. gll the Lines drawn from the 
Center of 4 Circle to the Circunference, 
he all equial.- x 
18, A Semicircle is a Figure Termi. pjg, +," 
fied by. the DURST balf the Cir- A 
cumfererce; as V 3 & ©. 
. . T:RightLined Figarezare Terwined 4 
by Atreight Lines, there are ſome of 
Three,'of ! Four, - of Five, or as many 
ſides as you would have-them, 
' Euclide diſtingwiſhech T Triangles. by 


their _— or by their laſt: 
| rjangle. is that Hy 9. 3 
whoſe Three les an arecqualy «A BL, 5 


TK 
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21. An Ifoſceles Triangle is that 
which hath two equal Sides. 

As if the Sides A B, AC, are equal, 
the Triangle ABC tis an Iſoſceles Tris 
angle. 

22. Scalenum is a Triangle whoſe 
three Sides are unequal, a+ DEF. 

23. A Right Angled Triaggle is that 
which hath one Angle —_— DE F, 

wppoſing the Angle E tobe right, 
4 Pref ; Ambl gonium Triangle hath 
one Angle Obtule, ar G HI I, 

25. An Oxygonium Triangle hath 
all its Angles Acute, 4s A BC. 

26. A ReA-Angle is a figure having 
or Sides, which hath all its Angles 
right. 

27, A Square hath all its Sides equal 
and all its Angles right, # A B, 

_ 28, A ReR-Angular figure whoſe 

Lines are unequal and Angles right, is 
called an Oblong or long Square,as C D. 

29. A Rhombusor Diamond figure, 
** is that which hath four equal Sides, but 
is not right Angled, 4 E F, 

3D, A Rhomboides or Diamond like 
figure, is that whoſe oppoſite Sides and 
oppadite Angles are equal, but hath 
neither equal. Sides nor- Right Angles, 


a G 17.. 
31. Other. 


= 


in 
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31, Other Irregular figures having: *- 
four ſides, are called Toanoms | 

32. Parallel or Equidiftant Right rig. 14, 
Lines, are ſuch which _ in the ſame 
Superficies, if infinitely produced would 
never meet, 4s thetwo Lines A B, C D. 
_ . 33- A Parallelogram is a figure whofe Fig-15. 
oppoſite Sides are parallel, as the figure 
ABC D, of which the Sides A B, C D, 
AC, B D; are parallel. | 

34. The Diameter of a Parallelogram rig. 1c, 
is a ſtreight Line drawn from Angle to 
Angle, 4s BC. 

25. The Complements are the'two Fig. 16. 
lefſer Parallelograms, through which 
the Diameter paſſcth not, «x AFE#, 


G DIE. 
- Poſtulata or SUPPOSITIONS; 


I: T: is ſuppoſed that a ſtreight Line 
may be drawn from any Point 

whatſoever, to any other Point. 

2. That a ftreight Linemay be int 
nitely continued. | 

3- Thar on a Center given a Circle 
may be deſcribed, with : any diſtance 
taken between the Compaſſes. 


2LXL 


mn__ " A 2169 Bb co 
2» If, to two. equal quantities he 
added.two. other Quantities which are F- 


e-third, -are alſo. equal a- 


alſo equal, thoſe Quantities which are 
produced ſhall be, equal. IT. | 
3, If from two-equal Quantities be 
taken away two other equal Quantities, 
thoſe *-Quantities remaining- ſhall be 
ual, > 1100 136G ' ; =. 
+4z If-equal-Quantities ,be 20ded to- 
unequal Quantities, their ſums ſhall 
be unequal. Es © 
5. If-from equal Quantities be taken 
away unequal Quantities the Qran= 
tities 'Temaining-, ſhall be-unequal.. . 
. 6. The Quantities which ire double, 
treble, quadruple, to the ſame,are equal 
among themſelves; . . : 
7. Quantities are equal,when applyed 
together, .the parts-pf.the oneare not 
extended beyond, thoſe. of the other. ... 
8. Lines and Angles. greequal, when 
the one being applied to the other they 


APree, 
"Ye Every 


UM 


Bcft®, No Puts 
Tim Sn DE: AS rol 


val to 
er. 


4, vet Al Ri jphe Angles. are - Gu 
MMotgh bk elves. ; 
Ltt there he be propeſeeny Fm Bea Fig. 172. 

FEE FH equal t 
4 CD Ob ron Feds $ 5G Cirels | : 
deſcribed CAD D, 1 EG. 07 the Center} 
B and F, the quarters of Circles C4, 
- HE; [27791 jn the meaſures of the 

Angler, ABC, EF H, ſhall be equal; 
fherefort the * Angles ABC, "EF 
whoſe meaſures being equal, are Canſe- 
quently equal. 

The Eleventh miaxim of Eiclid "Y i8. 
beareth Togh ſi nification, that if the | 
Lines A B, maketh with.the Lind 
SO which ci Ree h the Taid Lines; 

Riethdke Angle BEEF, DFE; leſs 
Ms PAS i Ag: Jes, the Lines '$'Þ, 
dntinued, V meet each 

other on being me fide with Band D. 

* "Althoj ugh cb; maxim be rhe, you 1 f 
| nor evident bor ej b'to ber Feceiu 
| Ne rhe b, wh re rel) ſb[Mirre! Hoi b 
the Th * 


"TR ih HET brd patafel; ibis 


Fra incloledberyech: they 
11 be equal, + 


REES 4 00k of: | 

As if the Line A B, CD, arg parallels, 
the, perpendicular Lines. FE, H G, are 
equal;for if EF was gteater than GH, the 
Lines AB and C Dſhould.be farther diſtant 
from eath other toward; the Points E and 
F, than. towards.G and H ; which would 
- be contrary to the Definition of paral- 

lels, which ſayeth thit they are anion 
from each other. | 

12, Two Right Lines do not com- 
prehend a Superficies, that isto ſay, do 
not incompaſs a ſpace on every ſide. 

13. The ftreight Lines have hot the 
ſame common Segment: © | 

I would ſay, that of two ſtreight Lines 
AB.,. C D, which meeteth' each other in 
the Point B, us not made one ſingle Line 
B D, but that they.cut each other, and ſe- 
parate after their ſo meeting. 

For if a Circle be deſcribed on' the 
Center B, AFB ſball be aSemicircle ;; 
ſeeing the Line ABD paſſing through 
the Center B, divideth the Circle into 
two equally; the Segment C F D ſhould 
be alſo a Semicircle, if CBD were a 
Breight Line, becauſe it paſſeth through 
the Center B; therefore the Segment 
C RD ſhould be equal to the Segment. 
AFD, Ro as great as the whole; 
which would be contrary to the Nintle 
] kg AD- 
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ADVERTISEMENT.. 


| E have two ſorts of Propoſitions, 
| ſome whereof conſidereth only 
a truth. without deſcending to the prattice 
_ and we call thoſe Theorms, 

he other propoſeth ſomething to be 
done or made, propel o' Problems. 

T he firſt numbers of Citations is that of 
the Propoſition, the ſecond. that of the 
Book: As hy the 2 of the 3, ts fupnified 
the ſecond propoſition of the third Book; 
but if one meet with one number, there 
1 meant the Propoſition of the Book,, whoſe 
Explication # in hand, ; 


PROPOSITION TI: 
PROBLEM, 


"'Y Pon a finite Right Line AB, to de- 
ſerabe, an.  Equilateral Triangle 
AC EB; 

From the Centers A' and 'B,. at the 
diſtance of A B, deſcribe the Circles 
cutting each other in the Point C3 

"from whence draw two Right Lines 
CA, CB-; thence are AC, AB;BC, AC 
equal;- wherefore the Triangle A C B 


is equilateral, which was to be done. 
E- USE, 


-_ * - 


"USE 
Es har, wot applyed this Propoſe 


A 107 th. any other uſe, but 10 demon- 
ate the two following Propoſitions, but 
we. way apply it to the meaſuring of au in- 
acceſſible Line, Fr 
+. . Ns for Example, let A B be an itt- 
acceſſable Line, which us ſo by yeaſon of 4 
River 'or ſome other Imjediment, makg an 
Equaliteral Triangle,as B D E, on Wood, 
or, Braſs, 'or,.on., ſome. other convenient 
at a ſtation at B, Took jo the Poznt A, along 
the Side B D, and to ſome other Point C, 
along the: \ſiae B E;, then. 6arry your 
Triangle along the Line BC, ſofar, that 
i untill ſuch time -as youl can ſoe - the 
Point B, your firſt fation by the ſide C G, 
aid the Poimt A by the Scde CB: I 
ſay that "then the Lints CB and: CA 
4 equal.: wherefore, if you meaſure the 
z ne BC, you will likewiſe ' know the 
trgthrof the Eine. A'B, A 


_ 
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uclid*s* Elements, ya 

F .> 


- | PROPOSITION 1: 

ſee Fe PROBLE M 

but T 'l Point given A, ro make "I 
in- | Ripht Line AC. | £qpat to a Right 
a, Line given'BC, 


From the Center C, at the diſtance” 
4}' CB, deſcribethe Cie C BE, joyn., 
wy AC) upon which raiſe the Equilateral. 
”{ Triangle A D ; Produce-D C . f0Ex, 
k from the. Centet 'D, and the diſtaiice 
- E:” deſcribe the Circle D EH. 'Let, 


s produced to the Point-G inthe 
"7 Cir eres 'the creof a then AG is 
of es ; for DG. s.equal to 
- "a D's to Seth n x4 
os © G, are qual; 
7 Ke. Ce was 0 6c, Ae 4 
: -SEHOR, -> - 

6 He Line AG might be TM with 4 


. pair of Compaſſes but theſo doin 
anſwers no Poſtulate, as v .Proclus 5 
intimates, | Fo 


The Firſt Book of * 
PROP OSI TION .1II, 
PROBLEM. 

Wo Right Lines, A and BC, being 
given, from the greater B C, to take 
away the Right Line B E, equal tothe 


lefſer A. 
At the Point B, draw the Right Line 


BD equal to A, the Ciccle deſcribed, 


from the Center B, at the diſtance B D, 
ſhall cut off BE, equal to BD, equal 


to A, equal to BE; which was to be 


done. | 

The uſe of the two preceding Propoſi- 
tions are very evident, ſince we are obli- 
ged very often in our Geometrical Praftices 
10. draw 4 Line equal to a Line given, 


or to take away from a preater Line 


given, 4 part equal to aleſſer. 


PROPOSITION IV. 
THEOREM. 


F Two Triangcles ABC, E D F, 
have two'Sides;of the one B A, AC, 
equal to two Sides of the other E Dy 
DF, each to his correſpondent ſide; that 
& BAto ED, and AC to DF; and 
haue the Argle 4 equal to the Angle 


, 


UM 


*O VY 


a 


* nd ww. » 3. >... 


Euclid's Elements. 
D, contained under the equal Right Lines, 
they ſhall have the Baſe B C equal to the 
Bafe EF, andthe Triangle BAC ſhalt 
be equal tothe Triangle /EDF, and the 
remaining Angles B, C,. ſhall be equal to 
the remaining Angles Fo 1F; each to each, 
which are ſubtended by the equal Sides, 
If the Point D be applied to the 
Point A, and the Right Line DE placed 
on the Right Line AB, the Point E 
ſhall fall upon B, becauſe DE is equal 
toA B; alſo the Right Line DF half 
fall upon AC 3 becauſe the Angle A is 
equal to D : Moreover the Point F ſhall 
fall on the Point C, becauſe A C is equal 
to DF: Therefore the Right Lines 
EF, BC, ſhall agree, becauſe they 
have the ſame terms, and fo conſe- 
quently are equal ; wherefore- the Tri- 


angle BAC is equal to DEF, and 


the Angles B, E; as alfo the Angles 
C, F do agree, and are equal, which 


was to be demonſtrated. 


USE, 


Uppoſe Iwas tomeaſure the inacceſſible 

' Line AB, IT look, from the Point C 

to the Point A and B, then I meaſure the 
Angle C thus 3.1 plate a Board or Table 
| Horizontally,, 


- _ w 
10 
* 


Uſe 4: 
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Heorizontally., and-- looking. ſutceſſwely. 
with a Ruler towards the Pots A and B 
I-t# ad" two' Lines: making. the Angle. 
AC Byher I meaſure the Lines ' A C and, 
BC; which 1 ſuppoſe" to be neceſſibles, 1+ 
run abont'm ws br: Table: :towards: 
ſome-other: place in the Field) placing! 
1Þ' apaih” Horizonta _ at the Pint 'F, 
py _ e Lines I hav 
drawn on e,- 1 .mnaks: the Angle} © 
DEF « Sung liC 5; I 1niaks alfa} 
F'D, FB « quhbro©7.4; CB: Nowwacs 

cor dinp'to this fbrojofirion che Lines AB 
DE, "art equal; © wherefore: whatſoever 
tht Length of 'rhe>Lins DE it a 
br, thi" ſaite "id" theomeuſuve of "tht ing} 
areſible "Line AB; 


Another USE may bethis, 


I you were atia Billiard T. ables 
"and, you would: ftvihe: a' Ball B "y 
100, With dmther- Bald A; Amity - 
D: be one Side of the Table, now'ima- | 
Line #- perpendicular Line BDE; x | b 
__— Ty Lay, 
 IIIITSE | 
able-m BK, * ian 

fr ves for \ it who Triangle 


»* 


Siu Sl - 
+ 0 F+r” 
A - : 
= 
- » 
« ® ; 
he Z 
* ” , 
« 
} & 


EaliG%: Wench; D * 
'B P'D, E RD, + "the Side. FD i1:cape: 4 


: wor, *and the'Sides B Dy D:F, ne foo 
oaks _ wn boy 


- incidence A F ci is eq 
: reflection BFD, oo Conſaqu wenep dhe 
' reflectionwibt be frow 4] vp Ft 


/ÞROPD! SITION 
THEOREM,” 7 


) by every Iſofcelet Triangle, the jo 
"1 which are above tht Baſe are equi 
 -Aſorhoſe which art underneath. 
"* -, Let ABC be. an'Hoſceles:F = 
'' viz, that the ſide Þ, A C,bee 
' ſay that the Angle "ABC, AL 
, are equal, as alſo the Angles G Guc 
E Irs 'which ly under the Baſe BT: 
Let there by imagined another Triangle 
F, having an "Angle equa to the 
| $47 A';' ind the Sides *D ED F, 
' equal: to "A'B, AC: Now dince>-the 
+ Sides AB, AT; .are equal the Four 
; > Lines AB; AC, DE; DF; ſhalt be 
© + cqual, 
>" Demonſtration, becauſe "the Sides 
AB, Db, AC,'DF, are equal, F 
ld 


The Firſt Book of 

alſo the Angles A and D, if we put 
..the Triangle DEF ,on the Triangle 
ABC, the Line DE ſhall fall upon 
AB and DF, on AC and FE, on 
BC; (by the Fourth) therefore the 
Angle DE F ſhailbe equal to A B C, 
and ſince one part of the Line DE 
falls on AB, the whole Line DI 
fhall fall on AG; otherwiſe Two ſtreight 
Lines would contain a ſpace, therefore 
the Angle I EF ſhall be equal to the 
Angle GB C: Now if you ſhould turn 
the Trianple DE F, and make the Line 
DF to fallon A B, and DE, on AC; 
becauſe the Four Lines AB,D F,AC, 
DE, are equal, as alſo the Angles A 
and D; the Two Triangles ABC, 
D E F, ſhall lygxzaQly on cach other, 
and the Angles ACB, DEF, HCB, 
IE F, ſhall be equal: Now according 
to our firſt Compariſon, the Angle 
ABC was equal to DE F, and GBC 
to IEF; therefore the Angles ABC, 
ACB, which are equal to the fame 
DEF, and GBC, H CB, which 
. are alſo equal to the ſame IEF, are 
. alſo equal among themſelves, 


[ 


put 
1ple 


pon 


* Euclid's Elements; 

1 thought fit not to make uſe of Euclid's 
*' Demonſtration, becanſe zt being ton 
difficult for young Learners to Apprehend, 
' they are often diſcouraged to proceed. 


PROPOSITION VI. 
THEOREM. 


"FF [Two Angles of « Triattgle are 

” © equal, that Triangle ſhall be an 1ſc- 
feeles Triangle. © © 

Let the Angles ABC, ACB, of the 

- Triangle ABC be equal; 1 affirm, 

' that their oppoſite Sides AB, A ©, are 

equal to' each other ; let the Triangle 

DEF, have the Baſe DF equal te 

B C, and the Angle. DEF, equal to 

. ABC; asalſoDEF, equal to ACB; 


© ſince then that' we ſuppoſe -that the 


\ Angles ABC, ACB, are equal; the 
Four Angles ABC, ACB, DEF, 


DFE, are (equal:: Now let us ima- 


$ine" the Baſe *EF be {o put on. BC, 


, . that'the Point E' fall-on By it isevi- 


"dent, that ſince they beequal, the one 
" *>ſhall 'not- exceed: the 'other anyWile ; 
moreover-the Angle -E being equal to 


_ «*the*Angle'B, and the 'Angle F to- the 


© | Angle'C;"the Lines EB: ſhall-fall. on 
"BA; and FD on CA; —_ the 
incs 


eg wel 


| 


Saret-onF; + EB, ect. oh. other 
an wheace -c0 ve 
El orhronk fa 


in. let. us turn over: th 
or? placing 4 Point: TAS gl 


F onBz; which muſt ſo happy ne 

BG- is ſuppoſed” equal. 0 EF ; and' 
ho. the Angles-Fand B, E and C, 

-- are ſuppoſed equal; : the Side 6 l 

I -, fall-on BA, andE D. on GA, andthe 

bo, Point D on A; Wherefore the Lites 

: - "A C,'D E, ſhall be equal; =. wherice 

IT. conclyde, ag ok iges A F; A Cl 

; are equal to. cach other, lince they -are4 

- Fqoetta the ſame Side Hs ! wy 


LSE, <3 be” 
6 His Tos oſuign.. MI > ns 
| 6 | Tir th 


| meaſuring: all inacceſſible: | 
i it is ſaid that Thales was. the fiſt that }| 
F -L an may the Height if the Fey ptian Py- 
'famids by ther; ade it 1 = $ iy ; 
: beidone by this||Propofution : | 
—_ | wenldmeajure rhe Height of A gf Pr pid I 
Mi AB, Yor maſt war till the Swnbe es ' 
; ted +5Hageter abpve the. Eo 


> $120 Jay) atuvilliths: Angle, 
We 0 degretisc| raw! by \the- Ts 
ben h _- BC HK Fgug! CFO, Bug; 4 


UMI 


Euclid's Elements. 
IB, for fering-the' Angle ABC 148 
- br Angle, ang that t vie ACP 

i balf Reghr, or '45 degrivsy "the Awgle 
CA B ſhall alſo be half 'a Right Angle; 4s 
ſhall be proved bereafter : Thevefo-e s 
Angles BC 4, BAC, are equal, «and 
the'-Sixth rhe Sides A'8, BC, are 
alſo equal I mi ight - incaſe the ſame 
pear wks uſe of 'the Shadow, by 

ig ben fe from B, untill the Angle 
oY. _ be half Go Ri be Angple,” which 1 

now 4 ant 7-1 T boſe Pr oſs 
per 4 = uſe of in T hedwentiery alk 
ſeotral other Treatiſes.” 

> Omit the Seventh, Whoſe fe 5s only 
16-Demenſtr ate the E ighth. 


«| [PROPOSITION VR.” 
>: 4 THEOREM... oqyH 


'F Fes Trranples Br Sitled, the 
[1 Sub alſo hve het fp Auld 
| eq H 
| "Let the Sides GI, LT; HI, VT; 

GH, LV, be equal I ſay that the 
le 'GIH (hall be,cqual $6 the Angle 
L V, IGH, ide Ana! 2% T8 
'Fto rhe Angle V. From the Center H; TY 
he'diftance H I, let the Circle I'G be 
Faeicribed, and from the Center G, 
C with 
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with the Extent G I, let the Circle H1 - 

be deſcribed. % | : 
Demonſtration.. If th Baſe LV be. il 

laid on'the.\Baſc HG, . they will agree; 

becauſe they are equal ; 1 further addy 

that the Point T ſhall. fall preciſely at 

the Circumference, of the Circle 1 G.,z 

ſince we ſuppoſe the Lines H L;Y\.T are. iN 

equal, it muft\ likewile. fall atghe.Cir-.. 

cumference IH, ſeeing Glig.equalta 

E Tz. therefore it hall fall . on, the. 

Point.I, which is. the Point were thaſa. 

Circles. cut cachiother, but.if you.degy: 

it, and fay it Thould: fall on ame orhess) 

Point, 28 at \.O, then: T Gy the Cine 

H © (that is to lay; VT). would be 1 

greater then . flI; and the LineG O 

(that 'is\tor{gy 1E TÞ would be) leſs 

than GI, which is Fo y to the 

Hypo. from, "whence F iElude the 


Triangles, 09, agree in.al;cheiggparra 
and that ther fo < the Angles: v] 
equal tothe Angle L Fo wh YE 4 
This Propoſition #s neceſſary: for he 
eft abliſhing the next following , © Bar eoper) 
when we canngt meaſure .an Angle, which: 
i made in 4, Solid. Body, by. reaſoy we | i 
cannot place our Inſtruments; we take the ' 
Three Sides of a Trriangle,: and make a 
nother on Paper, whoſe Angles we eaſily | 


meſure 


N —_ 


Ww. w- 


” mw 


y”_  — 09 "© w” Wo _ WY a6 
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Euclid's Elements. 
ure, this 5s w[eful in Dial 
in cutting of fxg and perro | 


Timber . ; 


P KOPOSITION IX. 
PROBLE M: 


0 Biſc@ or Divide into bye. equal 
parts a Kight-Lined Angle given, 
SAT..z i | 
Take AS equal to AT, and drow 
the Line ST, upon which make an equi- 


lateral Triangle SVT; dray the Right 


Line VA, it ſhall Biſe the Angle. _ 

Demonſration, ASis equatto A T, 
and r_ Side A V is common, and the 
Baſe .$.V; equal to-,V T; therefore the - 


' Angle SA'V iwequalto-D A Ns which 


was to be done, 


USE.. 


His Propofrion is very. uſeful to 
a; Divide 6, Q nedrant- incoDegrees, it 
Fs the ſame thing to Divide an Angle, 
or.to Divide an Arch into tworequa parts ; 
for the Line AV Divideth as well tndeb 
ST 96 thr Angle SAT; for if your put the. 
Semi- Diamatey 01 & Quadrant, you ent off | 
#1 Arch of 60 Degreet,end Dividing that. 
2 Arch 
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Arch into Two Equal parts, you have 30 
Degrees, which being again Divided into 
two equal parts,you have 15 Degrees. It ts 
true, to make an end of thi Diviſion 1; 
muſt Divide an Arch in Three, which i 
not yet known to Geometricians, Our Sea 
Compaſſes are Divided into 32 Points by 
this Propoſition. 


PROPOSITION KX. 
PROBLEM. 


O Divide a Line given snto two 
equal parts. 

Let the Line A'B be propoſed ro be 
Divided into Two equal parts, erctt 
an Equilateral Triangle A B C,: (by the 
Iſt.) Divide the Angle A CB into two 
equal parts, (by the g**.) I ſay the Line 
AB is Divided into two equal parts in 
the Point E: viz. That the Lines A E, 
E B, are equal. | 

Demonſtration. The Triangles ACE, 
BCE, have the Side C E common, and 
the Si es CA, CB, equal, fince the 
Triang'e AC B is Equilateral : The 
Angles ACE, BGE, + are equal; \ 
becauſe. the Angle A C B was Divided* 

nto' tv'& eval- parts; therefore * (by 
tbe 4D, ,- the Baſes AE,E B,arc _ 
USE. 


' upon the Rig 


Euclid*s . Elemexts. 


USE. 


His Propoſition is often made uſe of, 
our ordinary Prattice obligeth us 
thereto, Wherefore Geometricians would 
that a Line ſhould be divided at 
once,: and mot by ſeveral Trials, and 
that by an infallible method, the Prafiice 
of thu 14 moſt uſeful in Dividing of Mea 
ſures into ſmaller parts. 


PROPOSITION AI 
-PROBLE NM. 


| Fr a Point C ina Right Line given 


AB. to ereft a Right LineC F, at 


| Right Angles. 


ake on cither ſide of this Point 
given two. oa Lines, CD, CE, and 
ight Line DE, erc& an Equi- 

lateral ,Triangle; draw the Line F C, 
and it -will be the Perpendicular re- 


' quired, 
1 Demouftration. The Triangles DCF, 


ECEF, have the Side CF common, the 
Sides DF, EF, equal, the Baſes D C, 
E C, are alſo equal: Therefore (by the 
8") the Angles DCF, ECE, are 

| equal, 
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equal, (and by the 1c) Def.) the Line 
CF isPerpendicular to A B. 


PROPOSITION All. 
PROBLEM. 


I Pon an madeterminate Right Line 

BC, from a Point gvoen, that tu 

not in it as A, to let fall a Perpendicular 
AE. 

From on Center Adelcribe a Circle, 
cutting-ihe Right Line,given'BC, in 
the Paine: G - F, oo beſeRGF in 
E, and draw the' Right Line AE; 
which will be the Perpendidular requi- 
red; draw. the, Lines A'G, AF. 

Demonſtration. The Triangles GEA, 
FEA, haye the Side AE- common, 
and the Sides EG; EE, qual;theLine GF 
being bileRed mF the Baſes'A'G; AF, - 
being drawn from the Center A, to the 
Circymference FG, * being © therefore 
"equal; thence the Angles AEG, AEF, 
are ,cqual, (bythe. 8") and the Line 
AE Perpenidiculat, {by the 10" Def.) 


USE. 


UN 


Euclid*s Elements. 
Us E 


His Propoſition is not only uſed by Ma- 
FE rod , but dmeſ 3 al 
Tradeſmen, us Foyners, Carpemers, Ship- 
wriphts, Maſoni, aud others : There 
Square being a Right Angle, in Fortifica- 
trans aftty the-French warner, the- Right 
Angled is preferred above all others. We 
"tannot put Surveying un Or attice, without 
"waking uſe of Perpendicular Lines : Dial- 
whe! anti? be” withokt it, -41 fine, the 
Fi Po ee 
& " MEE | 
Pergendllar Lines. + 19 2: 


PROPOSITION- Xl. 
6s dad HEE OSENE 7. 


TE # Lin2fall 9 tnothiy Like, '4t-fhal 
"N19 dhe! rhirewith"Fwo Right Angles, or 
Two mo «1,97 tows Right Angles. 
« Let' Hie' Line ' A'D (fall vpon 
BGYPhy'that ft-Jhill make&theres 
with tw6 \Kfiples 0] or® tive 
Angles, the one }Obtuſe, the other 
Acute; which being added togeher, 
ſhall be equal to two Right Angles. 


C4 Demonſtration, 
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Demonſtration, Let the Line AD, 
be Perpendicular to B G, it is evident 
{by the 10"? Def.) that the Angles ADB, 
A DG, are equal, and conſequently 
are Right Angles. 

Secongly,let the Line.;E D be drawn 
nor: at Right. Angles to BG; draw the 
Perpendicular A D;. (by the 113) the 
Angles'A DB, AD 1; ;ar6, both Right 
Angles, - and are equal” to. the three 

Angles ADG, ADE, ED.B. Now 
the Obtuſe Angle, ED G, . and; the 
Acute Angle. E,D'B,, are equal. ta the 
"Three Angieg A {I Ts: 08 
Hhrrefore e the Ang 

Are equal to Two 6c Aovgles. 
",CORDELARITES:, 


Ence' if one Angle A BD be 
.Right,the.; vthes: A BG 

alſo. Right if - one: Agatcy: the Qt 
Obtuſe, and ſo onthe contrary... «©; 
--.2- If the Line ED (alingos. BG, 
maketh, the "ul DB, Acptecyhs 
dngles D Gi Oaul Gi? ai 


(34> 5701 a 10 I lon? 
Yr 
+ 'F " 


- 


& » us's. 


Fuclid's Elewents. 
i a 


, Hen we know one of the Ants, 
which is made by ' a Right 

Line falling on another Right Line, we 

know alſo t -& other, as for inſtance, let 
ED B be. 70. degrees, takg away 70 
deorees: from 180, there remain! E D G 
1:0. The. Praffice, of this is often of ufe 
in Trigonometry ; and alſe in Aſtronomy, 
to find the excentricity of the C ircle,which 
the Sun deſcriveth in bis Annual 


motion. 


PROP OSITION XIV. 
THEOREM. . 


FT, wo Right Lines, weeting each other 
I in the fame Point in another Link, 
makin# of nn Angles equal to Two 
Riphe Angles, then ſhalt tho AS 
one ſtreight Line. 

Let the Lines CA, DA, meetiin the 
ſame Point A, of the Line AB; and 
letihe AdjacchrAngles 0 AB, BAD, 
be't equal to: Tio Right Ang les. I fay 
that Wen theLines C | AD; make one 
ftreight Line; for if C A be contiaued, 
ic _ fall preciſely on AD. -If you 


C5 Ceny 


deny it, let CA, AE, make one 
Right Line, and deſiibe a Circle from 
the Center Ao0mL | 
a ireight Lineg"the Arch CBE is a 
Semi:Circle:: Now it"is' alſo ſuppoſed 
that the. Angles CAB, BAD, are 
equal to Two RiptirAngles;"that'is to 
ſay, that cheir' mealare ©B D 'is 2 
Semi- Circle * ' Therefore the : Arches 
CBE, CBD, ſhall beequal, which is 
impoſible, ſince that 'the one is a-part 
of the-other 4 therefore the Line CA 
being continued, ſhall make one*Line 
W—_—__-.-- 
PROPOSITION: XV, 
THEOREM. 


'F Two Right Lines cnt through one 
another, : they \ axe. the: Two. Angles. 
whichartoppeſite'equel onetocheother, . + | 
: bet--the:Lines:A By 'C D, cut eadh, | 
other in the Point E:. I fay that, the | 
Angles A-E Q, D E B, which are oppo- 
fite are equal. le :þ 61 
 Demonſtes tion, \ The Line C Erfalbi 
4% ing 'on the Life /ABJ maketh»2 the! 
Angles A K'C, GE Bgnequal: ta\Twor 
Right Angles, (by the1 3:Prop.) -in) 
the like manner doth the {Line -BE 
| falling * 


UM 


7g on "the Tine" CD," make”"the 
7 . ec D © Dy: IG o 


(by 
+ DEB, ſhall'd! 
hr DES 


ED ther Ml 
TA oy je ark ” 


he i 
gage "half be" a itei oe Line" 
onftration,. ] fie LineE C falling ng 
ha" bark?” the "Angles © bi 
ul ro 20, Right {An 
iz ths art WS; at the 
DEB is "equal ro the. An ge 
Fry: & Therefore les D.E 
] BEC are equal to Td? ight, anc 
7 (by the 1.19,). the Lines CE, "ED, is 
oe Krejght Line. © | 


SE., age, 

VW- 'often ae Zof i wer. Uſe 15+. 
ceding Propoſitions, it 7 Catvp- 
aye to preve that of all the Banc which 


n from the Pot A, by re- 
Flr Bo 9k Poznt- By thoſe w_ > tin 


ſhoreeff whith make the Ay les of Inciden 
to the Angles of Refleibion Fip 


Example, 


BY 


” — 


Te if 


» 4EF, 


Be Fg rg oi TT 
"the Es. i 


Links B c 
'EC, FC A ot HW 
Triangles B ED, CE 
bing Common, andth the EY 


Ne equ ps nt 


BF, 


Hepen Fran, Te > oi 7 " [ 
DEG, 


Line. By 04 ce AFC ft P1 yt 
angle, itt which the fer AF. Flo, rs 
greater than AEC\ that is tifay AF, 
EB: Forthe ins AE,F C, ar eaqhal 
19 AF, E B: The? pers the Lines A F, 
FB, are greater then AE, BE; iy 
fante ratur ol. Lanſes 9; a't þ; hy, 
HE MF TY, th erefo re. all 

4 aft. this . Ht lt Zn | 
Rf TIS ' $, 13" I's 1 þ'7 
A 


Wh 
ws 


> 


MAT 6, e FO! 


ES COW. WS OL 


Euclid "Cheminer, 
Angles of es and. of —_—_ 


Locand 9122004; 


that, af oh 


made wpou 

a Plain, . f dnod an m_ _— fo many 
Lines bo Y ke any br to Tor 
Right 53 ſince that 1» the firſt Frignre 
f this, Propaſ tron the | An es AE 
AE D, are _ to two Rights 44 alfo 
BED, REC; we make this Gentral 
Rule to determing the number of Polygons; 
which may be joyned together 10 Pave a 
4 Floor, fo we ſay that four ſquares, ſix 
Triangles, three Hexigones, may Pave 
6fare; and that (it is for this reaſerithe 

Bees niake their.cellules Hexagonal, 


7 PROBGETTION XVI: 
THEOR E M. 


Ls exteriour Angle of a Triangle 5 1 
T gra thex euher of the SnWarl of 
Oppoſ Joe Angles 

Continue the Side BC of the Tri- 
angle A.BC; I ſay that the exteriour 
Angle A, D, is greater then th: inte- 
Lou, oppalite Angle AB C'or BA Cr: 
Imagine thar.the Triangle ABC movetth 
Yon BD; md "AG Jt is Ttanſders. 
te £0 aGBNe x 


"Dontcalialan” 


ape whe «oy prove Prop. XV. 


Lle 16. 


38 


 wheriesplice movingtowar 


- The $%f Binh 
\Demonſtration..'Tr hou Tg" cn 
the Triangle A a ould *bp 

moved; arithat thePoint'A 


NEvOlardrE 2: Fo 

4f--it Dojethy toward 

E-C Dy that'is to "Sy JnG p 
than the Angle ACD; thery ord che 
Interiour- Angle- A BE, is leſs than the 
Exteriout pet D, © NG ae 

\i.\bt*1s cafy to prov that Angle A, 
is-alſo'[e{3 than theErteriour 34 0 
For having: eontinued* the Side AC: to 
F, the oppoſite Angles BCF, ACD; 
are equal' (by the 155, and maktin boy 
Triarigle AB © to ſlige ator p ReTine | 
ACE, -jt 1s Suſe ni, It ths 
Angle BC F, is greater, than,rhe An-- 


gle A. 


E bg 


35” do 


VV" FRY fro "my rip vl 
ſeveral very uſe full” concluſions, 


"The. Firft,. that from a given Point there 


cant be dt aypn; nomore than one Perpen- 
diculur'\to the” ſime Line. Example, Let 
the' Lite "A B be: Peryendicular'to' the 
Lins BC: Tſay AC' ſhall not be i he Foe ens 
dicular thereto, ut | whe note 
AB C, ſhall be greater than ho —_ 

CB: 


- than 'the- Interiow AEC; and this is 


angle; ACE. Theſe concluſions we make 


EubliS®) E&mitts; 
ACB: Therefore ACB ſhall notbea 
Right | \Hiigl16 dit b&ri ATC. Peipends- 
m_——— I SOaHnT- * 
Secondly, that from the ſame Point A, 
there, can-ehiybe: dr awn two equal Lines 
for Exaniplez. 4 C, A D,:.and thatt if 
you era #1Third AE, it fhall not be 
equals i For, 'fincs A:Cy, AD, rare equal, 
the' AnglesA CD, A DG, we equal, 
(by>the: 93h.) :now.4n the Triangle A EC, 
the Exteriour Angle AC B is greater 


the Angled DE greater. thin AE D; 
Therefore(1 theo, Line AE, greater. than 
A-D ; :andy.confequence. 4 C, A E, are 
ot ql. ©) A493 01 ' 4<; 20! 
- "Thirdly, if the Line 4 C maketh: the 
Angle AE B acute, and ACF obtuſes 
the, Perpentticular. drawn. from A, ſhall 
fall on the ſame Side which the Acura 
Angle: 82.of g3yfor. 5f. "one: fhanld ſay that 
AE) is 4)Þerpendiculery| and: the Atg/e 
4E F 45; Right ;\ thin: the "Right Angle 
AEF wouli be greater than the 'Obtnſe 


Mr.ofo 19 wegſure:all Paratelograms, Tri- 
angles, and Trapez 14ms,: and ito Redust 


them Sno Refangmlar Figures 1 
pi PROP, 


=. ; 


a St 
. - 
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PROPOSITION XVII . 


THEOREM. 


Wo cAngples of Triangle, are 
leſs har wo Ricks Angles. | 

Let ABC bethe propoſed Triangle; 

I fay thet Two of the Anglestaken to- 

pou BAC, BCA, arc: leſs than 

wo Right Angles. Continne the Side 
CA, toD. | 

Demonſtration. The Interiour Angle 


C, is leſs than the Exteriour BAD, 


(bythe 16.) : Add to-both' the- Angle 
B'AC;- the Angles BAC, BCA, ſhall 
be lefs than the Angles BAC, BAD 


which latter are equal to Two Right - 


(by the 123".) There'ore the Angles 
BAC, BCA, are leſs than Iwo 
Right. OOSONSO | 
1 might Demonſtrate after the ſame 
manner, that the Angles ABC, A CB, 
are leſs than'two Right, by continuing 
the Side BC. 

- Coroll.'If one Angle of a Triangle 
be-either Right or Obtuſe, the other 
gh oog eee NO OETINS 

Thu Propoſition 1s neceſſary-to'Demon- 
ſtrate thoſe which follow. gy 


UM 


Euclid”: "Elements. 


PROPOSITION” XVIIL) 


Tie 


.Let"the Side Bc, of ws 1 
x B/C, be \ gfe then. the Side A C. 
| L lay. that the Angle B A C,, which is 
oppoſite- ta the Side BC, is greater 
le |} than the Angle B,. which, is oppoſite 
I, | ga, the Side ;A.C.; Cyt. off, from-BC, 

le thekine £D, cqualyq- {AC aodidran 


) 1 grrrp © T7 
nfiration. Seeing. that / the 


= AG CD, are equal, the Tri- 
ACB. is;gn,: Iſoſceles,. Triangle, 
+57) ts ge DA GA, 
a c 155 cap Chg e whole 

Se: ee, than theAngle 
BS ence "the Angle BAC, is 
greater than the Angle E DA; which 
—_= Enterions, inregard of the Tris 


; D themthei 
y | rigur os : Up. WW ie 2645 therefyte, te 
| gb B26, bo preater RE wa 


THEOREM. 


PR O- 


uſe 19. 
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PRO P.OSIT TON (XIX; 
THEOREM 


N every Triangle,- tht gfeateff Augh 
I 45 ofpoſtte to the great \Syde." 

Let 'the': Angle A of *the' Trlzngle 
B/A'C, be greeter than the Angle ABC. 
I ſay that the Side BC,” oppoſite to the 
Angle A, is-greater- then the Side AG, 
oppalite to Aon, : | 

- Deronftration, «vide BU was 
equal to: the! TY hy in his eee 
as les Aand B would be equal ( 
which3is contrary to the” bn 
theks If: the” Side Obey apr 
jt 2 When the Ay [e'Bwot vea- 
cer *t 


'A,! ES ry to 
= nt portels Wha Ind 
thattes Side B bo 


Vz; frog the hy 19s 


Point ite- a Pint" $rvth, 1 

one Perpendicular drawn, vio al 18 

that Perpendicular i the ſhorteſt Line ofall 

thoſe Eines which might beg drawn of | 
4 


UN 


Euclid's Elements. 

Line: \ As for inſtance, if ths Line RV 

be Perpendicular to 8'T'; it ſhalt be ſhorter 

then RS : becauſe' the Angle RY'S being 

Right,” the Angle 'RS V ſhall be Acute 

(by the Cor. of the 17") and the Line 

whi RY foalt be ſhowvttr that RS (by the 

v Preceding.) For this Reaſon Geomets- 

gle CLANns al s make uſe of the Perpendicu- 

3G, lars i: their meaſuring ;, and Reducing 

the irregular Fiqnres intathoſe whoſe Angles 
are Right. 

1 faweher add; that feting there gan 


| « be thrawn Three Moree ap to 
brxer the ſame Point 5 #t cannot te 5 


1 gintdthat there tre monethan 508 
© C8250 quantity: viz. A Love a Surface 
and Y Solid. | theſ 7 _ 

1 We afſo prove Py of 
' Bod hh 55 teh; ri 'bti; 
v3 # Plain, cannot ſtand but on ohe dl 
minate Point. + Ms for Example, Let be 
LinA B Re Pe ſent the Plain, and from 
the Center 0 the Earth 'C, kt the Line 
\C 4 be drawn Perp endicular to the Line 


Pd... 7 x 


F, AB. 1 ſay that MBs b _ 

7 ira phe mot to ffi 

t Pot, "heluk heavy Body il wi 

2 "rl + while it way Dag 

/ Boul B' going towards - A i hg De 

| Jeqnaing, und comerh nenter-an —_ 
the 


UMI 
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the Center of the Earth C + Becauſe in 


the Triangle CAB, the Perpendicular 


CA us ſhorter than BC. 


We alſo prove in lhe manner, that a © 


| liquid Body ought to Deſcend from B to 
A, and, that the ſurface onght to he 
£onnd. | | | 


* PROPOSITION: XS. 
THEORE M 


Fg He Two Sides of 4 Triangle taken to- 
-. A . gether are greater then the. Third, 
....I fay that. the Two Sides T:L,L V, 
_of, the Triapgle TLV., arc.\greater 
than the Side T V. Some prove- this 
Propoſition , by the Definition of- a 
treight- Line, which .is the ſhorteſt 
. which | can..be ,drawn. .between, Two 
Points : Therefore the Line T V- is leſs 
_. thanthe Two Lines T L, LV... 
But we may Demonſtrate the ſame 
another way, continue the Side LV to 


R, and let LR, LT, be equal, then. 


draw the Line RT. | 

.. 1 Demonſtration. The .Sides;L T, 

LR, of the Triangle L TR, are equal. 

Therefoye the Angles Rand RTL equal 

(bythe 5 tv) but the Angle RT V, is 

greater than the Angle RTL: Thers: 
orc 


Uh 


Euclid*s Elements. 
fore the Angle RT V is greater than 


J the Angle'R, and (bythe 17%) in the 


Triangle RT V, the Side R V, that 
istoſay the fumn of the Sides LT, LV, 
are greater than the Side T'V. 


PROPOSITION XXL 
| THEOREM. 


F on the ſame Baſe you draw 4 le 

Triangle ina greater , the Sides o the 
lefſer ſhall be ſhorter than the gear, Fas 
comaina greater eAngle- | 

-Let the" lels' Triangle AD B, be 
drawn within the greater ACB, onthe | 
lame Bate AB. 1 fay in the fieſt place 
that the Sides AC, BC, are greater 


than the Sides AD, BD: Continue 


the Side AD unto E. 
Demonſtration. ' In + the Triangle 
ACE the Sides, A C, CE, takenico- 


gether, arc greater than theSide A E;* 


(by the '20f .) Add thereto the Side E B, 
theSides AC, CE B, ſhall be greater 
than the Sides AE, EB. Likewiſe-in 
the Triangle D B E, the Two Sides 
BE, ED, taken together, are greater 
than- BD; and adding thereto AD, 
the Sices AE, EB, ſhall be greater 


x than AD,B D. More- 


i 
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Moreover,l ſay that the Angle ADB, 
is greater than the Angle A-C B: For; 
the Angle A DB isexteriour in reſpec; 
of the Triangle DEB; itis therefore. 
greater 'than the Interiour .D E B Li 
the 16:.) Likewiſe the Angle DEB 
being Exteriour in reſpe& ef the Tri- |. 
angleACE;, is greater than the Angle | * 
ACE: Therefore the Angle ADB, 
is greater than the Angle ACB. _ 


- +2FN i 
wy USE Wart 


Prov, E - 'Demonſtrate. in Opticks by, 
| =o _ y y this -Propoſition, that if fraw 

the Port C, one ſhould ſee the Baſe AB; 
it would ſtew leſs than if one ſhodd ſee.) 
the ſame from the Point D:, according | 
to this Pranciple, that ' quantities; ſeen 
' nnder a gronter e Angle, appeny. greater, 
| for -whigh reaſon Vitryvius world: that 
the Tops of very high Pillars ſhauld be 
I made but little taperingy. becauſe that their 
T ops being at. a good diſtance from the 
Eyes, will of themſelves appear very much 
diminiſhed, ; 


- PRO:. | 


UM 


Englid's Elements, 


PROPOSITION XXII 
OD LES 


a0 TInangile heving Ned, 
Poncho Tray Lines glow 


previded that Twe of hg br rrvaer rigs. 


the Thbirdons why and t 
pL iede qupelttenti = 
£'Nhaving. ifs: ESi e to' 
the | Three given : Lines,\. A.B,> Dy, FE, 
take with your Compaſſesehie LineD, 
and."putting zone Foot: thereof -in: the 
Point. B, unake..an Arch = Then takein 
your \Compaſſes:the Line E, and; put- 
tijg-one: Foot inthe Point"/A rrols 
with the"other Foot the former Areh-in 
C; Draw the Lines" A'Cy.B CT) ſay 
that tlic Ro ABC, is what yeu 


CIOS 1% 
ori; The: Side AG is\ 


equa to the mantenje. Ey (ince itiis: the. Ra- 
_ of an Arch drawn on theCenter 

A, equal in Length to the Line Ey 
Vkewiſe the Side BC is equal to the 
Line D: Therefore the "Three Sides 
AC, BC, AD, arccqual to the Lines 
E, D, AB. 


USE. 
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W122 A 
V E a uſe fe thi Propoſition 


> rage 9 equal, or lik 
| _ another, for | having (Divided the 
Rjehre ento- Treenles: , we * making. other 
rianzles, having _— Sides equial tothe 
ſides Feet: r1angles in the propoſed figure, 
we ſhall have "a Figure tike unto the ſawt 
53n all Reſpefts, But 5 we deſire it ſhould be' 
only like thereunto, but leſſer, for Ex- 
 aw#ple, if we wonld have the Form of any 
Phi or: Piece of | Ground on Paper; 
having Divided the ſam: ito [riangles,| 
and meaſured All their Sider, we 'makg' 
Triangles like unts thoſe ww the Plain, by 
yy bo of 4 Scale 'of equal” parts, 
from 4.2, we take thenumber of Parts, 
which their Sides contain, whether Ftet,} 
Rias, or any ather meaſare. ' arid 
them @ i; hers T aught. *' - ,* os 


UM 


Euclid?'s Elemexts. 


PROPOSITION XXlll. 
PROBLEM. 


T5 make an Augle equal toan Angle 
given in any Point of a Line. 

Let it be propoſed to make an Angle 
equal to EDF, at the Point A, of 
the Line A B, at the Points A and D, 
as Centers, draw two Arches BC, EF, 
with the ſame cxtent of the Compaſles ; 
then take the Diftance EF between 
your Compaſſes, put one Foot in B, and 
cut off BC, ,and draw A C. I {ay that 
the Angles BAC, EDF, are equal. 

- Demonſtration.” The Triangles ABC, 
DEF, have the Sides A B, A C. equal 


. to the Sides DE, D#; fince that the 


Arches BC, EF, weredeſcribed with 
the ſame extent of the Compals, they 
haye alſo their Baſes BC, E F, equal : 
Therefore the Angles BAC, DE-F, 
areequal (bythe 8'*.) 


USE. 


Hu Problem # ſo neceſſary in Sur- 

veying Fortifications, Proſpettive, 

Dialling, and in all other parts of the 

Mathematichs ; ſo that the greateſt part 
D 


0 
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of their Pralice would be impoſſible, if 
one Ange could not be made equal to ano- 
ther, or of any number of Degrees re- 
quired. 


PROPOSITION XXIV. 
THEOREM. 


F Two Trianglts which have Two: 
Sides of the one: equal ta the Two 


Sides of the other :, | that which hath the: 


greateſt Angle hath the greateſt Baſe. 

Let tne Sides AB, DE, AC, DF, 
of the Triangles ABC, DEF, be 
equal; and let the Angle BAC, be 
greater than the Angle EDF. Ifay 
that the Baſe BC, is greater than the 
Baſe EF: Make the Angle E DG, 
equal tothe Angle BA C, (bythe 235.) 
and the Line DG:equalto A C, then 
draw EG. In the firſt place the Triangles 
ABC; DEG, having the Sides A B, 
DE, A C,D G,equal ; and the Angle 
E D G, equal to B.\ C; their Baſes 
BC, EG, areequal (by theg*".) and the 
Lines D G, DF, being equal to AC, 
they ſhall be equal amongſt themſelves. 


Demonſtration, 


; 
.. 


_— 0 _ —— "9 WY 


Euclid”s Elements. 


Demonſtration. In the Triangle 
DGF, the Sides D G, DF, + being 
equal, the Angles D GF, D F'G, are 
equal (by the 5**. ) but the Angle EGF, 
is leſs than D G F, and the Angle EFG, 
is greater than DFG. Therefore in the 
Triangle EFG, the Angle jE FG, 
ſhall be greater than the Angle EGF, 
thence (bythe (138".) the Line EG, 
oppoſite tro the greateſt Angle EF CG, 
ſhall be greater than EF; thence BC, 
equal to EG, is'greater than the Baſe 


BF, 


PROPOSITION XXV. 
THEOREM. 


F Two Triangles which have 
Two Sides of the bne equal to Two 


' Sedes of the other, that-Trianglt which 


hath the'greare(t Baſe hath alſo the ereateſi 
Angle. 

Let the Sides AB, DE, AC, DF; 
of the Triangles ABC, DEF, be 
equal; andlet the Baſe BC bepreater 
than the Baſe EF. I fay that the Angle 
A ſhall be greater. than the Angle D: 

Demonſtration. 1f the Angle A were 
not greater | than... the Angle Dy*it 
would be equal, or leſs; if equal, in 

D 2 this 
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this caſe the Baſes B C would beequal 
(by the 4.) If leſs, then the Baſe E F: 
would be greater than the Baſe BC; 
(2y the 24th.) both which is contrary 
to our Hyp. 
Theſe Propoſitions ave of uſe to De- 

monſtrate thoſe which follow- | 


PROPOSITION: XXVI. 
THEOREM. 


Triangle which hath One Side and 

Two Angles equal to thoſe of ano- 

ther, ſhall be equal thereto in every 
reſpett. 

Let the Angles ABC, DEF; ACD, 
DFE; of the Triangles ABC, DEF, 
be equal; and let the Sides B C, EF, 
which are between thoſe Auagles,be alſo 
equal to each. other. Iſay that their 
other Sides are £qual : For Example, 
AC, DF; butletit be imagined that 
the Side DF is greater than A C, and 
that. GF is equal to AC; and draw 
the.Line GE, 

- Demonſtration. The Triangles ABC, 
GEF, ! have. the Sides EF, B-C;'A C, 
G#F, equal; the Angle C is alfoſup- 
poled equal to . the Angle F, thence 
(by. thegg*".) - the Triangles A BC, 
| GEF, 


Euclid*s Elements. 


GEF, arecqual in every reſpe&, and 
the Angles GEF, ABC, are equal; 
but according to our firſt Hyp, the 
Angles ABC, DEF, wereequal ; by 
this Argument the Angles DE F, 
GEF, would be equal; that is toſay 
the whole equal toa part, which is im- 
poſſible ; therefore D F cannot be 
greatcr than AC, nor AC greater than 
DF; becauſe the ſame Demonſtration 
might be made in the Triangle ABC. 
Secondly, Let us ſuppole that the 
Argles A and D, C an}F, are equal ; 
and that the Sides BC,EF, which are op« 
polite tothe equal Angle A and D, are 
allo equal to each other. I ſay the 
other Sides are equal; for if DF be gree> 
ter than AC, make GF equal to AC, 
and draw the Line G E, | 
Demonſtration. The Triangles ABC, 
GEF, have the Sides EF, BC, FG, 
C A, equal, they are then equal in every 
reſpeda (by the 4*.) and the Angles 
EGF, BAC, ſhall be equal, but ac- 
cording to our Hyp. A and D were 
equal, thus the Angles D, and EGF, 
ſhould be equal, which is impoſſible, 
ſince that the Angle EGF being 
exteriour, in reſpe& of the Triangle 
E GD, it ought to be greater than the 
D 3 Interiour 


Uiz 26. 
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Interiour Angle D, (by *the 16'".) 


+ Fherefore 'the Side DF, 15 not prezter 


than A C. 
u SE 


Hales made. uſe of this Propoſuion 
to meaſnre inacceſſible Diſtances, 


the Diſtance AD being propoſed from 


the Point A, he draws the Line AC Per- 
penaicular to A D; then placing a Semi- 
circle at the Potnt C, he meaſureth the 
Avgle ACD, then is takes an - Angle 
eq: ial thereto on the other fide, drawing 
the Line CB, untill it meets the Line 
DA, continned to the Point B, He Dr- 
monſtrates that the Lines AD, A B, were 
equal ;, ſo meaſuring altually the acceſſ ble 
Line, he mizht know by that means the 
ether: For the Two Triangles ADC, 
ABC, have the Right Angles CAD, 
CA B, equal, both the An;les AC D, 


ACB, were taken equal to > each other ; ; 


and the Side AC 15] common to both T ri- 


- angles. Therefore (by the 26:b) the 
\ Sides A D,*AB, are equal. 


L E M- 


UN 


ter 


Euclid?s Elements. 


LE MMA. 


Line which is Perpendicular to 
one Parallel, is alto Perpendicu- 
lar tothe other. 

Let the Lines AB, C D, be Parallel to 
each other, and let E F be Perpendicular 
to CD, I ſay thatit is Perpenaicular to 
AB. Cut off two equal Lines C F, F D; 
at the Points C and D ere} two Perpen- 
diculars to the LineC D, which ſhall alſo 
be equal to F E, by the Definition of 
Parallels; and draw the Lines EC, 
ED. 

Demonſiration. The Triangles C E F, 
FED, have the Side F E common. the 
Sides F D, FC, are equal: the Angles at 
F are Right, and by conſequence equal. 
Therefore (by the 4") the Baſes E C\ 
E D, the Angles FED, FEC, F DE, 
FCE, are equal ; and thoſe two laſt 
being taken away from the Right Angles 
ACE, BD F, leaveththe equal Angles: 
EDB, EC A: Now the Triangles 
CAE, DBE, ſhall(by the 44.) have 
the Angles DEB, CE A, equal; which 
Angles being added to the equal Angles 
CEF, FED, maketh' equal cAngles 
D 4 FEB, 
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FEB, FE A. Therefore E F 1s Per- 
pendicular to A B. 


PROP OSI LION KXXVIL.. 
THEOREM. 


]* a Right Line falling upon Two Right | 


Lines, make the Alternate Angles 
equal, the one to vhe other, then are the 
Right Lines Parallel. 

Let the Line EH fall on the Right 
Lines AB, CD, making therewith, 
the Alternate Angles AF G, F GD, 


equal. I ſay in the firſt place, that the 


| Lines AB, CD, ſhaii not meet, although 
continued as far as one lifts. For ſuppo- 
ſing they ſhould meet in 1, and that 
F BI, CD], are two ftreight Lines, 
Demonſtration. If FBI, G DI, be 
two freight Lines ; then FIG is a 
Triangle; then {by the 16h.) the ex- 
teriour Angle AF G ſhall be greater 
than the interiour F GI Wherefore 
that the equality of the Angles may 
fubſiſt ; the Lines AB, C\D, muſt 
never meet each other. .'. 

. But becauſe we have Examples of forme 
crooked Lines that nver thterſeft, which 
notwithſtanding are net Parallels, but ap- 
proach continually. pf 

0 


OO a. ew oc amRe 


*. 
— 


Euchd:\Ekwmerrs. 

To prove the foregoing, Imakg another 
Deminſtr ations] A2ofb Nowe Ho; )Pir ff; | * 

I ſay that if the Line E H falleth on 
the Lines AB, *'C D, maketh the AL 
ternate Angles AFG, F G D, equal; 
theLines AB; CD, are Parallels, that is in 
every part equidiſtant from each other; 
for which reafon' the iPerpendiculzrs 
ſhall be- equal'to- cack other. Draw 
from G,to'the Line AB, the-Perpendi- 
cular GA; and CD' beingtaken equat 
toAF, draw FD. 

Demonſtration. The Triangles AGF, 
F GD, have the Side GF common; 
the Side GD, was taken equal to AF, 
it is. ſappoſed that the Angles A FG, 
FG D,.:are equal. / Therefore (by the 
4'>,) AC, F D, are equal, and the 
Angle GDF is equal to the Right 
Angle GAF. Thence F D is Perpen- 
dicular.. Furthermore that A B is 
Paraltel'to' CD ; for the Parallel to 
CD; 'is:to be drawn from the- Point 
F, and muft paſs through the Point A, 
according to our Definition of Paral- 
lels, which is that the Perpendicular 


A G, F D, arcequal- | 7 


Ds PR Q- 


p 2 
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PROPOSITION XXVII. 
THEOREM. 


T* a Right Line falling upon Two Right 
Lines, make the Exteriour Angle 
equal to the Interionr oppoſite Angle of the 
other onthe ſame Side or the T wo Interiour 
on the ſame Side,equal ta Two Right, then 
are the Right Lines Parallel. 

Having drawn a Fjgurelike unto the 
former, let the Line EH fall on A B, 
CD, make' in the firſt place the Exte- 
riour Angle -E F B, equal to the: Inte» 
riour oppoſite” Angle. of the other on 
the ſame. Side 'F G.D. I fay.that the 
Lines A B, C D, are:Parallel. '* -. 

Demonſtration. , The Angle EFB, 
is equal to the - Angle' A F G, (by the 
15.) and it-being ſuppoſed that EF B, 
is alſo. equ:1't- EF G.D Thence. the: 
Altervate Ang!e A FG; FGD ſhall be; 
equal: and ( bythe 27) theLines AB,; 
CD, arc Parallel. 

Secondly, I] fay that: if the - Angles 
BF G, F GD, which :are;Interjour on. 
thelawe Sice, be found equal to Iwo 
Right Argles. the Lines AB, CD, ſhall 
be Paidfic). 


Demonliiration. 


Euclid*s Elements. 

Demonſtration. The Angles A F G, 
B.F.G, are gqual.to two Right (by the 
1.3'%,) -and it is fuppeſed that the Angles 
GF B, E, GD, are-equal ro T wo Right; 
therefore the Angles AFG, F GD, 
are equal : And: (by the 27") the Lines 
AB, CD), ſhall be Parallel. : 


PROPOSITION XXIX. 
THEOREM, 


F a Right Line fall upon T wo Parallels, 
[| the Alternate Angles ſhall be equal: 
The Exterionr. Angle fhall be equal tothe 
Tuteriour and Oppoſite, 'and the Two Jn- 
teriour Angles on the ſame Side ſhall be 
equal to T wo-Right Angles. 

Let the right Line EH fall on two Pa- 
rallels AB,CD.Ifay in the firſt place that. 
the Alternate Angles AFG, F GD, are 


© equal. Draw. from the Points F and G 


the Perpendiculars G A, F D, which by 
the Definition of Parallels are equal. 
Demonſtra. In the reQangled Trian- 
les AFG, FGD, the Sides FD, AG, 
eing equal, as alſo the Right Angles 
A and D; and theSide F G being com- 
mon: I ſay in the firſt place that the 
Side GD is equalto AF. Forif GD- 
were 
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were greater ; then thaving cut off the 
' Line D1- equal to AF, anddrawFl; 
then the Tea er FD1, would 
'- have their Le qual, which 


cannot be ;- ra ihe: +, Angle D 
being Right, the Angle FI D is Acute, 


and | FI G:\Obtuſe (by the 13.) and 


(by the 18*h,) in the Iriangle FIG, 
the Side- F'G- oppoſite to the Obtuſe 
Angle FIG, is greater than Fl. 
Wherefore DG equal to'A F; and the 
Triangles AFG, F GD, having all 


the Sides equal, the Alternate Angles. 


AF G, F GD, equa], beenule oppolite 
to the equal Sides AG, FD. --- | 


Again, 1 fay tharthe Exzeriour Angle | 


E FB is <qual to the Imteriour F G' D;; 


becauſe (by the 15'h,) it-is equal-to its | 


oppoſite AFG, which is equal to his 
Alternate F G D.. —- 

Now, Since the-Angles A'F G 8nd 
GFB are equal to Two Right ; take 
away AF'G, and in the place therebF 
{ubſtitute his Alternate F GD, the 
Interiour Angles G FB, F-GD, ſhall 
be equal to Two Right Angles. | 


f. 


USE; 


Shig> =: _ ”_ Y 4 


UM 


Ratofthenes Mw ob theſe By uſe 
E 13028 to the meaſuring of oe Prop M 


>, | ference of the br £3 ſappoſeth that 
d |} m0 Rays of Lupht proceetling from the 
Center ww the San t»> Two Poms on the 
e Eayth, are Þ byſioatly Parallel : Fs ſup- 
b poſeth alſo that 2 Sychi Townnn Epypr, 
; the Sun was in the zenith on the day of 
| the Solft:ce, becauſe that their Ciſterns, 
J Wells, and ſuch like, were enlightned by 
the Suns Rays to the very bottom,be meaſu- 
red alſs the diftance from Alexandria 
Syena. To Demonſirate which, let us 
ſappoſe Alexandtea tobe Situated at the 
Point B, andSyena at the Point A, where 
tet the Style BC be erected Perpendi- 
cular to he Horiz.on, and lt DF, EC, 
be Two Rays proceeding from the Center of 
the Sun, when in the Solſtice, which are 
—_— 2 themſelves ;, lee D A 
Wy Perpendicular to 

milky Fd X fbr to be continued to F, 

te Center of the Earth, + 

- Now having obſerved at Alexandria 
the' Anple 6E3, which 5s made or in- 
dauded between the Perpendicular C B, 
and the Ray of Light EC: T ſay that 


i becanſe 
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becauſe the aforeſaid Rays are Parallel, 
the Alternate Angles GC B, B F A, are 
equal, We know then the Angle A F By 
and the meaſure of. A B the diſtance df 
Alexandria to Syena taken in Degrees. 
Now ſuppoſing this Diſtance be known 
in Miles, the Circumference of the Earth 
- ſhall be eaſily found by a ſimple Rule of } | 
Three : For it ſo many Degrees give | 
{o many Miles, what ſhall 2360, 


pt = 


PROPOSITION XXX. 
THEOREM. 


Ight Lines Parallel to one and the 
' ſame, are alſo Parallel the one to 
the other. 

Let the Lines AB, FE, be Pacallel 
to the Line GD ; Ifay they are Paral- 
lel rhe one to the other, Let. the Line 
'G K cut all three. | 

Demonſtration, Seeing that the Lines 
A B, CD, are Parallel; the Alternate. 
Angles A H I, HI D, ſhall be equal (by- 
the 29 : ) and becauſe the Lines C'D,. 
FE, are alſo Parallel, the Exteriour 
Angle HID ſhall be equal to the In- 
teriour I LE (by the ſame.) Therefore 
the Alternate. Angles AHI, ILE, 

| ſhall 


UM 


F _ Eudlid's Elements. ; 


ſhall be. equal, and'the Line AB; F B, 
Parallels Gy the289 Yn 


PR OPOSITION XXX1. 
PROBLEM. 


To Draw 4 PM Parallel tq azother, 
, through a Point given. 
.. It iz propoſed to draw a Line through 


' the Point: G,: which ſhall be Parallcl to 


the Line A B. Draw the Line CE, and 
make the Angle E CD, equal to the 
Angle CEA: I ſay thattheLine CD 
is Parallel 'to A B. 

Demonſtration. The Alternate Angles 
DCE,.CEA;. are; equal : Therefore 
the Lines CD, AB, are Parallel. 

One might .cafily demonſtrate the 
Eleventh Maxim, that is to.ſay, .that.if 
a, Line. faling, on. Two. other Lines, 
maketh the; Interious Angles leſs. than 
Two Right, thoſe . Two Lines ſhall, 
Interſect. 

Let the Line AC falling on the Lines 
AB;C Dymake the Interiowr Angles _ % 
C_.4.B,. leſs than\ two, Rirht 5 1 ſay 
Linei ABzE Ds ſhalhInte” ſect; Let the 
ngles ACD,. CAE teqqualte Two 
Rights, the Lines, A E,C D,are Rec 

y 


AX. 11 


6 


_— 


(by the 29").)T ke at «diſoretionthe-Tine 
A B, and through the Point B dvaw the 
Line E F Parallel to CA, Then take 
E B , as 'many tines as ſhall be neceſſary 
to fall below the Line C D, as im this 
Figure I bave taken it but twice, wherefere 
EB,B F, are equal. Draw from the 


Poim F # Parallel F-G,equalto A E, and 


joynG B. I fay that the Line ABGy 4s 
but one ffreight Lint; and that ſo the 
Line AB concurring wthF G, if C'D 
be continued, ſince it cannot cnt the Paral- 
lelFG, it ſhallent the Line BG betwern 
Band G6. 

Demonſtration. The Triangles AEB, 
BF G, have 'tht Sides AE, FG, BE, 


BF, equal, us alſothe xAlrernate Angles 


AEB, BFG, (by the 29'd.) There- 
fore they are equal in every reſpe# (by 
the 4**.) and the oppoſite Angles ABE, 
F BG, arerqual, and conſequently (ac- 
cording to the 15.7) A B,* BG, maketh 
one ſtreight —_ / 


USE 


A Ceffary': Firſt in per ſpettive, | 
that the Appearances or Jmages of the 
Parallel-Eines vn the Draft are Parallels 
between 


tk thn 


He uſe of Paraltl'Lines 63 very tre- 


UN 


Euchd's Elereuts. 


between themſelves. In Navigation, like 
Rumbs in our Charts, are Parallel toeach 
other. Likewiſe the hour Lines on Polar 
Dials, the Compaſs of Proportion or 
Sector is grounded alſs on Parallel Lines. 


PROPOSITION KXXXIl. 
THEOREM. 


TY Exteriour Angle of 4 Triangle 
# equal to the Two Interiour oppoſite 
Angles taken togethir, and the Three 
Angles of a Triangle are equal to Two 
Right, 
y the Side BC of the Triangle 
ABC, be continued toD. 1 ſay that 
the Exteriour Angle. A CD, is equal 
to the Two Interiour Angles A, and B, 
taken together. Draw fromthe Point 
Cthe Line CE, Parallel to A B. 
Demonſtration. The Lines A B, CE, 
are Parallels; therefore (by the 29',) 
the Alternate Angles ECA, C AB, are 
equal ; and (by the ſawe)the Extcriour 
Angle E CD isequal to the Interiour 
B. By conſequence the whole Angle 
ACD), is equal to the Two Angles 
A CE, E CD, of whom it is compoled, 


it ſhall. then be equal to A and B taken 


together. In 
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In the Second place, the Angles 
' ACD, ACB, areequal to Two Right 
(by the 13'b.) And I have Demonttra: 
ted that the Angle AC D wasequal 
to the Angles A and B, taken together; 
Therefote the Angle A C D, is equal to 
A and B, that is.to ſay all the Angles of 
the Triangle A BC, are equal to I wo 
Right, or 180degrees, 

Corollariy.1.The ThreeAngles of one 
Triangle, are equal to the Three 
Angles of another Triangle, 

Corofl, 2, If Two Angles of a Tri- 
angle be equal to Two Angles of ano- 
ther Triangle; the remaining Angle 
in the one ſhall be equal to the re- 
maining Angle in the other. 

Corell. 3, If a» Triangle have one of 
its Angles Right, the other Two ſhall 
te Acute; and being taken together, 
thall be equal to One Right Angle. 


Coroll, 4. From one and the ſame- 


Point of a Line there can be drawn but 
one Perpendicuſar ; becauſe a Triangle 
cannot have Two Right Angles. 

Coroll. 5. The Perpendicular iis the 
ſhorteſt Line which can be drawn from 
a Point to a Line, 


Coroll. 6. 


Ut 


Euclid”s Elements. 


Coroll. 6, In a Right Angled Tri- 
angle, the. greateſt Angle is a Right 
Angle, and the longeſt Side is oppohite 
thereto. 

Coroll. 7, Each Angle of an Equila- 
teral Triangle containeth 60 degrees, 
thatis to ſay the third of 180. 


USE. 


His Propoſition is of uſe to us in 
Aſtronomy, to determine the Pa- 
rallax. Let the Point A repreſent the 
Center of the Earth ;, 4nd fromthe Point 


Uſe 32» 


B on the Snperficies of the Earth, &t there - 


be taken by obſervation the Angle DBC, 
that is to ſay the apparent Diſtance of a 
Plannet or Commet from the Zenith D. 
T ſayif the Earth. were tranſparent, this 
Planet or Commet viewed from the Center 
of the Earth A, "would appear diſtant 
from the Zenith D,' equal to the quantity 
of the Angle C' A D, which is leſs than 
the AngleC B D. For the Angle C BD 
being Exteriour in reſpett of the Triangle 
ABC, 44 equal (by the 324.) tothe op- 
Poſite Angles. A and C. Whence the Angle 
C ſhall # equal to the exceſs of the Angle 


CBD, above the Angle A. From whence 
I conclude, that if 1 kyow by an Aftrone- 


mic 
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mical T able;bow far that Planet or Commet. 
ought to appear Diſtant from the Zenith td 
one which ſhould be tn the Center of the 
Earth, and if I obſerve at the ſame time , 
the difference of thoſe Two Angles ſhall 
be the Parallax, viz. The Angle B C A. 


PROPOSITION XXXl. 
THEOREM. 


F Two equal and Parallel Lines be 
I joyned together with Two ather Right 
Lines, then are thoſe Lines alſo equal 
and Parallel. 

Let the Lines AB, GD, be Paral- 
lel and equal, and let them be joyned 
with AG. BD. I ſay that the Lines AG, 
B D, areequal and Parallel, draw the 
Diagonal BG, + 

Demonſtration. Seeing the Lines AB, 
G D, are parallel, the Alternate Angles 
ABG, BGD, ſhall be equal (by rhe 
29'b.) and the Side GB being common 
to both the Triangles A BG, .B G D, 
and' the Sides AB, G'D, equal, with 
the Angles A B G, BG D,' equal, as 
before, the Baſes of thoſe: Triangles 
AG, B D, ſhall be equal (by the 4.) 
as alſo the Angles DBG, BGA; 
which 


Iwhi 


4 


En Sh 6. 


Enclid's Elements. 


I which becauſe Alternate, the Lines AG, 
{ BD, Chall be Parallel (by: cho 275%.) 


USE. 


ay Propoſition 1s pat 11 prattine 
to meaſure as well the Perpendjonlar 
hezght A G of AMonntains as their Hors- 
zontal Lines GG, which are hidden in 
their thickneſs. To effett whith, we make 
we of a wery large ſquare AB D, put- 
ting one end thereof in A, in ſuch 
manner that the other Side thereof B D 
may be Perpendicular tothe Horizon, 


Uſe 33, 


then. we meaſure the Sides AD, BD, © 


then we do the like again at the Point 
B, and meaſure BE, EC, the Srdes 
Parallel te the Horizon , that # to 
ſay AD, BE, being added together, 
geves the Horizontal . Line CG, and 


the Perpendicular Sides BD, &C, 


being | added gives the Perpendicular 
Hewht AG. 


_— 
 — — 


- 
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PROPOSITION XX&XIV. 
THE OREM, 


He Sides, and the oppoſite Angle 


in a Parallelogram are equal, and 


my 


row?e>A2hs 


the Diamter doth divide the ſame into Two 


equal parts, 


Let the Figure AB, CD, be a Paral-' 


lelogram, that is to ſay, let the Sides 
AB, CD; AC, BD, be Parallel. 1 
lay that the oppoſite Sides A B, ©D; 
AC, BD, areequal; as alſo the Angles 
AandD;*' ABD, ACD; and that 
' the Diameter BCdoth divide the Figure 
into I wo equal parts. 

Demonſtration. The Lines AB, CD, 
. are ſuppoſed Paralſel : Therefore the 
Alternate Angles ABC, BCD, ſhall 
be equal (by rhe 29h.) Likewiſe ' the 
Sides AC, BD, being ſuppoſed Pa» 
rallel; the Alte:nate Angles A CB, 
CBD, are equal. Both which Tri- 
angles haye the {ame Side BC, and the 
Angles ABC, BCD; ACB, C BD, 
equal, they ſhall be equal in every 
reſpe&t, (by the 26d,) Therefore the 
Sides AB, CD; AC, BD; and the 
Angles A and Dare equal ; and the Di- 
ameter 


Euclid?s Elements. 


+Faneter divides the Figure into Two 
"FJ equal parts; and ſeeing the Angles 
ABC, BCD; ACD, CBD, are 
equal, adding together ABC, CBD; 
BCD,. ACD, we conclude that the 
gle | oppoſite Angles ABD, A CD, ſhall 
"d | becqual. 


USE 


be Nekra- have ſometimes occaſion to ye 24; 
[ wake uſe of this Propoſition, to part 
or divide Lands. If the Field be a Paral- 
lelogram, it may be divided into Two equal 
parts by the Diameter. A D. But if one 
be obliged 0: divide the ſame into Two 
equal parts from the Point E;, divide the 
Diameter into two equal parts in the Point 
F,and draw the Line EFG ,that Line ſhall 
divide the Field into. Two. equal. parts, 
for' the Triangle AE F,'GF.D, which 
have their Alternate Angles. E AF,FE'DCG', 
LHEF, FGD,; andthe Sides A F,FD, 
equal ; are equal (by the 26.) Ard 
ſince the Trapez.ium BE F D, together 
with the Triangle AFE, that us 10 ſay, 
the Triangle AD B, # onetaif of the 
Parallelogram (by the 34 ".) the ſame 
Trapeziam E F B D, together with the 
Triangle D F G, ſhall be onehalf of the 
Figure 


\ 


AS © 4 
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Figure or Field, and the Line E 1 


droideth the ſame into T'wo equal parts. 


PROPOSITION XXXV. 


He Parallelograms are equal, when 
having the, ſame Baſe, they are 
between ms Parallel Lines. 

Let the. Parallelegrams ABEC, 
ABDF, have the ſame Baſc AB, and be 
between the ſame Parallels A B, CD: 
I fay they are equal. 


monſtration. TheSides AB, CE, | 


arecqual (by the 34.) asalfo AB, FD; 
wherefore CE, F D, arecqual ; and 
adding E F to each, the Lines C F,ED, 
ſhall be equal; the Triangles CF A, 
E B D,. have the Sides CA, EB; 
CF,E D, equal with the Angles DEB, 
F CA, (bythe 29, ) the one being Ex- 
reriour, and the ther Interiour on 
{ame Side, whence (by the 4'*.) 


Triangles ACE, BED, are equal; 
and taking away from both that which is 
common to both, that is to ſay the little 
Triangle E G F; the Trapezium 
FGBD, ſhall be cqual to the Tra- 
peztum CAGE; and adding to _ 
tne 


| 


Ul 


\Enclid*s\Bements. 
the little Triangle A G B, the Paralle- 


4 lograms ABEC; WR OF ſhall be 


cqual. v. I f L 43 4 

' \NemenRration, by\themethod-; + 

of ladivilbles, - 4 
f method i new invented by Gava- 
2A lerigs; @:chpprovedtefi vy/ame, 
kat rejtted byithers\ It eonfpfteth inybis 
$h@;6nateen or fuenp ofidp os, tbat Super fieras 
Wre.':Garpoſed lof .Aives "like . fo. mary 
threads: Naw #t 15Certgin that two. pieces 
of Cloth ſhall be equal, if 1wboth there 
ht ' found" the favit nuwher. of» Tiretads 
equal-mn leigib, Gvdihatthry are axdiofe 
joyned or , woven Jin yhgane.,' /44 inthe 
ther: -- | oy * 


Let | there be. propoſed: 190 P arallelp: Fig. 35. 
gran: ABE Cid B Df, onthe dope 
altgss 


RaſeLDB, and between, the faite Para 

»f By GiD, , Mordover dr ave nghe Raval- 
liloprave' A BE C, aohnany Lines: 4 - 
yok ploaſe ; which let be contimed. tut o the 
other Parallelograth yj it 145 evident that 
there_will bene. mare Lines an the (ve that 
in the other ;, and, that they. ve equal 
inlength, that ts to ſay to the Baſe A Þ ; 
neither ſhall they be more cloſe joyned un 
thedng, than in the other ;, wherefore the 
Parallelograms are equal. 


E PRO- 
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PROPOSITION XXXVIL | | 


THEOREM. 


=—z Parallelograms are equal, which 
being between the ſame Parallels 
have equal Baſes. | 
Let the 'Baſes CB, 'OD, of the 
Parallelograms' ACBF, ODEG, 
'be equal, and be both between the 
Parallels AE, CD. I fay that thoſe 
Parallelograms are equal; - draw: 'the 
Lines C G, BE, 


- Demonſtration. The Baſes C B; 


OD, are equal:: OD, GE, are alfo 


equal: Whence C B, GE, are equal | 


and Parallel; and by conſequence (ac- 
cording to the 33%.) CG, BE, ſhall be 
equal and Parzllel ; and -C BE G ſhall 
be a Parallelogram equal to''CBFA 
(by the g5'v,) becauſe "they have the 
fame Baſes. In like manner taking G E 
for Baie,'the Parallelograms GODE; 
CBEG, are equal (by the ſame.) 
Wherefore the Parallelograms ACBF, 
ODEG, arecqual, | N 


USE: 


4 


Euclid's Elements. 75 


{USE of the foregoing. | 


E Reduce Oblique Angled Pa- Uſe 36. 

rallelograms, as CBEG, or 
ODEG, unto. —_ Parallelo- 
grams; 4'CBF A, whereby, by mea- 
ſuring this laſt; which us eafily done thus ; 
Aultiply A C, - C B, the Produtt ſhall 
be equal te the arallclogram ACBF, 
and conſequently to the Parallelogram: 
CBEG, or O DEG. 


ww WW” 
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PROPOSITION XXXVII. 
THEOREM. 


He Triangles are equal, which 
having the ſame Baſe, ave between 
the ſame Parallels, _ _ 

The Triangles ACD, CDE, fhill 
b2 equal, if 'they have the ſame Baſe 
CD, andif they are included between 
the Parallels AF, CH. Draw the 
Lines DB, DF, Parallcl to the Lines 
AC, CE, and you will have made two 
ParallelogFams. 

Demonſtration. The Parallelograms 
''8 ACDB,ECDF, are equal, ( bythe 
36.) The Triangles ACD, CDE, 
| E 2 are 


To WF ea T5 s nm WW tn 


= w'Ww | the 
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are equal to the one half of thoſe Pas | 
rallelograms (by-{the 34.) Therefore 
the Iriangles ACD, CDE, are 
equal, OS WK. 4 


PROPOSITION: XXXVIIL 
\T.HEO REM, 


THe Triangles are equal, 'yalnich 
. 1. - having. equal Baſes, areberweenvthe 
' ſame Parallels. gh 
The Triangles ACD, GEH, are 
equa .if. they; haye their. Baſes CD, 
G'H, Equal, and if they be included 
| berween the famerParallels A F, CH. 
| Draw the Lincs BD, HF, Parallel to 
| the Si:1cs A, E G, and you ſhallhave 
mad: two Parallclograins. _ -. 
Demonſtration. lhe Parallelggrams 
ACDB;: EGHFEF; arg,equal by; the 
36.) the Triangles, A'C D;, E.G H, 
are the. one balf of thoſe : Paraltelo- 
grams (bythe, 34.) Thence byronſe- 
quence they are equal to each ather. -: ; 


uUsSE. 


Uſe 38. T the two laſt Propoſetions we:have the 
4 prattical way of Dividing a Tri 
angular 


- 
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arigular Field into two'equal parts; for. 
exainple ABC. Divide the Line B. C, 
which let be taken for the Baſe, into Two 
equal parts in D: I ſay the Triangles 
ABD, A DG, are equal. For f you 
imagine a Line Purallelto BC, paſſing 
by '#be Point' eA, thoſe Triangles ſhall 
have equal Baſes, and ſhall be between the 
fame "Parallels, and by conſequence equad. 
We might make other Diviſions grounded 
on” the” ſame Propoſition, which I omit for 
brevity fake. 


'PROPOSI TION. XXXIX, 
PROB:L EM, 


FS Triangles ſtanding on the ſame 
Baſt; aye betwern theſfame Parallels. 

If the Triangles ABC, DBC, 
which have the: ſame Baſe: BC, are 
equal; the Line A D drawn through 
the tops of* thoſe Triangles, fhall be: 
ParalleFtotheBaſe. Forif AD,BC, 
are not Parallels z having drawn a Pa- 
rallet' throogh the Point! A; the ſame 
ſhall fall either under AD;'as'AO; or 
above:as AE, Let usſuppoſct falleth” 
above; continue BD, untill it meets- 
A'E in the- Point E ; then draw- the © 
Lice CE, E yg Demon- 
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Demonſtration. The Triangles ABC» . 
E B C, are equal (by the 38%.) feeing 
the Lines AE, BC, are Parallel, it is 
alſo fuppoſed that the Tryangles AB C, 
DBC, are equal; thence the, Tri- 
anglesDBC, EBC, ſhould be equal 
which is impoſſible, the firſt being a part 
of the ſecond, From whence I conclude 
that the Parallel to B C cannot» be 
drawn above as AE. 

I further ſay, that it cannot fall uncer 
AD, as AQ; becauſe then the Tri- 
angle BOC ſhould be equaſto A BC, 
by conſequence to the Triangle DBC, 
that is to ſay a partequal to the whole. 
It muſt then. be granted that the Line 
AD is Parallel toBC. 


PROPOSITION XL. 
THEOREM. 


F<" Triangles landing upon equal 
Baſes, taken on the ſame Line, are 
betwixt the ſame Parallels. | 

If the equal Triangles ABC, DEF, 
haye their Baſes AB, DE, equal, 
and taken on the ſame Line A-E, the 
Line CF drawn through the Vertices 
of thoſe Triangles, ſhall be Parallel i” 

cool] AE; 


z 
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AE; for if it be notParallel, having 
drawn fromthe Point C a Parallel Line 
to A'E, that Line ſhall fall above CF, 
as CG,or underneath as CI. 
Demonſtration. If it -paſſeth above 
CF, as/CG, continue-D Fountill it 
meet CG inG, and draw E G; the 
Triangles ABC,D GE, would then 


be: equal ' (by the 38*,) and having 


{uppoled that A BC, D EF, are equal, 
DFE, DGE, ſhould be alſo equal; 
which cannot be true, the one being a 
part of the other 3 therefore the Paral- 
lel paſſeth not aboye CF. I further 
add, that it cannot paſsunderiicath as 
CI; becauſe the Triangles ABC, DEI, 
would be equal to each other, and by 
conſequence DEI, DEF, the part 
and the whole would be equal, which 


isabſard-' 'Therefore CF is the only 


Line which is Parallel to AE. 


PROPOSITION ALI. 
THEORE M 


Tf 4 Parailelogram have the ſame Baſe” 
with x Triangle, and be between the | 
ſame Parallels, then is the Paralltlogram 
double tothe Triangle. 
If the Parallel; 
key 


"Sx 
agram A BCD, and 
E 4 the 
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the 'I riangle, EPC have theiſame Baſe 
BC, : and, betweany the ſame- Parallels 

A E; BC; the Paralfelogram/{hall/be? 
double to the Triangle, draw: the Line 

AG: 

Demonſiration, The Triangles ABC, 
BCE,-are equal !(by the (38%) » Now: 
the. Parallelogrem A BCD! is doubler 
tothe Trigngle ABQ, (by t the 34% ) ix is:! 
therefare. donble ta " the TY iangle 
B.C.Fe. . 


'u 708 #19 J 3 


F 2, LI” gs of mtahuripe; ef. 
the Areqor Superfreies ofa Triangle, 
grounded. on. this, Propoſition, -Let! ths 
Tiiengls ARE 'be propeſedy., we draw 
from the Anzle . A-the, Line: D/Ptre: 
perdicular' to the Bala R Ci and Adpitio' 
plping the PerpendicMar 4 D; by the] 
Semi-Baſe BE, the Proautt pives the 
Area of ' the 'Traxnglee } - becauſe Multi- 
plying AD or E & fy BE, we have 
the Content of the Rettangle BEF H, 
which #4, eget to. oy Triangle 5AB La 
Fer, the. Revs ws 1-balf ofthe 
Relkn pl AS , BK then PET 
mw "A ark 
v3 
We 
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We meaſure all ſorts of Right Lined Uſe 39. 
vi Firnttt, as | ABCDE, Redioing them 
Ga firt into Triangles BCD, ABD, 
ty AED, by _—_— the Lines AD, 

B D,' andthe Perpenarcnlars C G, BF, 
EI. For Multiplying the half of B'D 

4 by CG, and the-balf 'of AD by: B F, 
and. by. E I, : we have the Area-of: all 
thoſe Triangles, which adde# together: 1s 
equal to the content of the Right Lined 
Ficar ABCDE. 

We find the Area of Regwar Polygans, Uſe 49, 
by Multiplying one half of th:ir peripberiey; 
by ' the . Perpendiculas drawn” from they 
Certers td one of their Sides; for. Dulti- 
plying. I G by. A G, we have the Reftangle 
HK L M equal to the Triangle AIB: 
And doing the ſame for every Triangle, 
taking. always the Semi Baſe, we have 
the Retangſe'H K ON, whoſe Side KO 
Compyſed 'of the Semi-Baſes, and conſe- 
quently ' equal to the Semi-Periphery ;, and 
the Side H K equal” to the Perpenaicnlar 
16:-.... 

According to this Principle, Archi- 
medes hath Demonſtruted that ' a Circle 
is equal to @ Reftangle” comprethended 
wnder the Semi-Diameter-, and a Line 
equal tothe Semi-Circumfer ence. 
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PROPOSITION-XLI. 
PROBLEM. | 


O make a Parallelogram equal to 4 
L Triangle given, in an Angle equal 
to 4 Right Lined Angle givers 
It is required to make a Parallelo. 
Sram equal to the Triangle A BC, 
having an Angle equal -to the Angle E. 
Divide the Baſe BC jnto two equal 
partsin D. Draw A G ParalleltoBC, 
Gy the 318.) make alſo the Rode CDF 
qual to the Angle E, (by the 23*.) 
Then draw the Parallel C G ; the figure 
FDCG is aParallelogram, ſeeing the 
Lines FG, DC; DF, CG, are Paral- 
lel. The Angle C DF is equakto the 
AngleE. I ſay tht the Parallelogram 
is equal to the Triangle ABC, 
.-DemonſRration. The Triangle AD C 
is half of the Paralſelogram FDCG, 
(by the 411t,) it is allo half the Tri- 
angle ABC, becauſe the Triangles 
ADC, ADB, are cqua] (by the 37*).) 
Therefore the Tiiangle A BC is cqual 
to the Parallelogram FDC G. * 


: PR O- 
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PROPOSITION XL |, 


-Þ ROB l E M, ON 
©. He complements of a Pavaltth YOU 
Hal | T are eq 4 4 . 
| In the Farallelogram ABDC, the 
0- | complements AFEH, EGDI, ate 
on equal. 

E, Demonſtration/The Triangles ABC, 
al BCD are equal (by the 3 34:) Whence 
"3 if we-Subſtract the Triangles HB E, 
F | BIE;FEC, CGE, which are alſo 
) equal (by the ſame;;) he complements 
« AFKH,  GDIE, which remains , 


ſhall be equal. 


PROPOSITION XLIV. 
PROBL EM, 


|S & « Right Line given, to make 4 
Paralelogram at. a Right Lined 
Angle given, equal to a Triangle given. 
It is propoſed to make a Parallelo- 
gram having ene of its Sides equal to 
the Line-D, and -one of. its-Angles 
equal.' to the Right Lined Angle E, 
which. muſt be equal” to: the _ 
B 
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ABC. Make by the preceding 
Problem F.G i 
having ws PIG td the 
Angle E, and which way be equal to 
the Triangle ABC. Av the 
Sides'G'Hy CF, rant make*H 1-equat 
to the Line D; then draw thee Line 
BN, and bythe Polhts F-and N;/ draw 
ÞL: Patdllelts G Nylahd ND Parifet 
toGl; and continue HB to M; ati 
FB to 3" The Patalfelogram REBM 
isthe Paralielogram required. 
Deniofnſttation! The ' Argle "HB F! 
equal ro the given-Atgle .& alſo 
equal to th&Arigle K BM (by be 1 yok 
and the- Side FO'B ig: eh e&hIrothelL 
'HI or D. Laſtly, the Pataltela$tarit* 
MK is equal (by the feregoing) to the Pas 
rallelogram GF3H 5.and this wa 7 wo 
equal 'to the Triangle AB C.' There- 
fore the ParatlelogranUMiK! is equal 
bo the THe AB C. 


- = 
*, [© &- ; 
J" REF 
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N' this froſt Grion is contained 4 for 
UE44, 1 of; \Geametrixal\ Diviſ:@# ti Fobii 3m 
in btericyl iD;a5ſan ther id ppopoſe i! 

vinber nbc aig be. ated. 90 ba tiky? 


P bReitaigle For 6:xamplejithe — 


Ut 


a © a. © 


— 


MH, © gy < > 


FAD », 


AB containing Twelve fquare' Feet, 
which-is frbeipigydent by ante beONwwpber, 
as by two; that 14 *r that there muff 
be made aftithtr” Bale "equal tothe 
Rectangte-ovA B, which may have B D 
ton, fhrrouef #4-$44e); and to fordbor# 
neany F eer'rf6 011 Side outhr to bt, tht 
intofay rhe Quoriahe,” One" nity. attuon 
it Geametrically by a Rule and Compafs. 
Tulgi > rof 'tht® Lent ofi Two Feet, 
ant driayi tht *Dironal D BF; the Lint" 


. A'Fr ih which you ſeck, for.” For 


hrutngi mage thi Refbangle DCFG, 
the>1Compleyimts' E 6-EC, are equal 
(bythe! 43®)} and” E'&' barb” for one 
off it 8 Sides E FP equil'ts B D tv Foor, 
and'E f'equil to AF; This way of Di-” 
viſhnis' calldd'” Application; becauſe the 
Reftanple' AB 'is applyed- to the Line 
B'D'&-EM''; and the isthereaſun why © 
D#viſian' is (walled <Apphiclition, for the... 
Altvents Geometr icvans oil NE oo 
0 tile lnfo of a Riler ahi Compaſs, than” 
perm t- [| EI AGE Races 
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PROPOSI TION ALY. 
PROBLEM. 


'} Pon 4 Right- Line to maky a Paral- 


wen. 


Lined Figure ABCD, and it is re- 
qQuired to make a Parallelogram equal 
thereto, having an Angle equal to the 
Angle E. Reduce the Right Lined 


Figure into Triangles, by(drawingithe' 
Right Line BD; and make (by the 42%, ) | 
a Parallelogram- FGHI , - having 'the- 


Angle F GH equal to the' Angle E, 
and being in content equal to the Tri- 
angle A B D.: Make allo (by the. 44*®,) 
a Parallelogram I H K L, equal to the 
Triangle BCD, . and. having: a Line 


equal to I'H, and the Angle I HK-- 


equal to the Angle E. The Paralle- 
logram FGKL ſhall be equal tothe 
Right Lined Figure ABCD. - 


- Demonſtration, - It remains to © 


prove that the Parallelograms F GH TI, 
HKL1, are but one; that is to ſay 


that GH, HK make but one ſtreight 
Line 


lelogram equal to' a Right-Lined 
Fignre given 6t 4 Right- Lined Angle. 


There is propoſed or given the Right | 


UMI 


* Gs 


_ © Euclid"s Element ” 
Line, the Angles GH L ud K, are 
equal - to the: Angle E; the Angle 
K and KH are equal to. Two Right, 
ſeeing we have mace aParallelogram 
KHIL. Whereofthe Angles G HI, 
KHI, are equal to Two Right, and 
{by the 14%, ).G H, HK, is one ſtreight 
Line. | 1 


USE. * 


His - Propoſuton is. in the Prattice 
wuch lihe to the former, and 
ſerveth to Meaſure the Contemt of 

Figure whatſoever , by . Reducing it firſs 


- mto Triangles, then making a Right 


Angled Parallelograys equal thereto. 
We may alſo make 4 Right Angled 
Parallelogram on a adttermined or 
given Line, and which ſhall be equal to 
ſeveral” zrregulaer Figures, Likewiſe 
having ſeveral Figures, 'we may make 
another equal to their difference, 


The Th mo 


PROPOSITION uive: 
© nao "PROBLEM [ 


Square, 


_ > Ueferibe al i Square | 0n-the Right 


Line AB, cred two Perpendichliirs 
AC, BD, equal to AB, and draw 
the Line BD. 


Demonſtration. The Angles at A 


and B being Right, the Lines A C 


BD, are Parallel { l by the '2$"*, they are 
t 


als equit? Taetetore the Lines AB, 


CD, ar Parifletyhd equal (by.the 33% J 


andthe Alptes at A an C, B'ari 


equit to Two "Right (by: the 2. bf I 


and' ſeeing A' and Bare Right Angles, 
the Angles C and D ſhall be alf5 Right. 
Thente” the Figure. A D hath all its 


Sizesequal, and' all its Angles Right, 


and tonfequenitly i is 2 Square. 


PROPOSITION XLEVII. 
THEOREM. 


He Square of the Baſe of a Right 
Argled Triangle is equal tothe Sum 

of the *Squares of the other two Sides, 
It is luppoled that the Angle B A C 
is 


LW a Rioht Line to drferit a 


- 4 BC ſhall be equal to the'$quares of 'the 
[au Parallet to BD, CE, and draw 


-P FBGSiA'BD,/arcequal.: \Sering that 


Euclids. Elemeonr 
is:7 Right! Angle; and that there be ' 


deftribed Squares oit the ſeveraliSides ? 
BC AB; AC} the Squareof" the Bafe 


other two Sides AB,AC.Draw the Line 


alſd the: Lines 'A Dt AE; FC, BG; 
I prove: that! the-Sqtare AlF'iisequatro- 
theRightAngled: Figure or'tong luare 
BH; and the ' Square AG, to the 
| Right Angled Figure CH; and that ſo 
the Square BE is equal to the Two 
Squares A F, AG..: 
Demonſtration. The Triangles FBC, 
&B.Dy\ have thei Sides A BF 2 
BD) :BiC;: -equal:;:\ and\ the Angles 


exch +: of: 'emv\ beſides: then Right: 
Angle: includes». the \ Angles ABC. 
Theate ,(\bythe'\gd; ) ps) cher Friogeen? | 
AB:D;.:k BG, are\equak».' Now the\ 
Square: AF" is\double' Tote Triangle« 
F-B Cp (by\thegalt.).betauſt> they-have" 
T the ſaine: Baſe) BF; and are\between> 
| ep liwary cBF, p_ rec -} 
the Kigutc B H\rs:daudte? | 
; to Ae ABD, ſecingythey\ 
- have) the? me 'Biſe\'BiD;: and: are 
- rs ſame Paralids'BD, AH 
© the Squaze'A F' is equales 
By rae 
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"the Right Lined Figure BH. Aﬀer;f, . 
the ſanie manner the Triangles A CE, 1P7 
G CB, are equal (by the 4**;) the! " 


. 


Square AG is double the Triangle!” 
BCG, and the Right Lined Figure F 
CH is double the Triangle ACE, FE 
(by the 41lt.) Thence the Square A G 
is-equal to-the Right Lined Figure CH, 
and - by conſequence the Sum of the" J'. 
Squares AF, AG, are equal to the 
Square BDEC. | | 


USE. 


T #5 | ſaid that Pythagoras having" 

fourd this Propoſition, Sacrificed One 
Flnudred Oxen, in thanks to the Muſes x 
it yas not. without reaſon, ſeeing this" 
Propoſition ſerves for a Foundation t0 
great part. of the (Mathematics, For in. 
the Firſt place, Trigonometry oannot be 
without it, becauſe it is neceſſary to maks. 
the Table,: of all the Lines that can be 
drawn within a Circle, that is to ſay, of 
Chords, of Sines, Alſo Tangents and Se-'} 
cants;, which 1 fhalk here ſew by oft! 
Example, | | 1 207 Of 


Let it be ſuppoſed that the Semi- Dia-- 
meter A B be Divided into 10000 partsy 
and that the Arch BC i 30 degrees.” 

| Seeing” 


UMI 


ble: 
Ire 
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oy Seeing the Chord or ſubtendent of 60. 
het Degrees , is equal to the Semi-diameter 


C; B D the Sineof 30 degrees ſhall 


"Jhe' equal to the balf of AC; it fhall 
 Itherefore be 5000, in the Right Angled 
ITriaule ADB, The Squareof AB is 

| (equal to the Squares of BD nd AD, 
| {make then the Square of A B, by Mul- 


tiplying 100c0 by 120@0; and from 


that Produtt Subtratt the Square of B D 


5000; there remains the Square of A D, 


| «for BF, the Sine of the Complement, and 
| extraitting the Square Root, there is 


found the Line FB. Then, if by the 
Rale of Three, you ſay as AD wto BD, 
ſo u AC to CE, you ſhall have the 
Tangent CE; and adding together the 
Squares of AC, CE, you ſhall have 
(by the ' 47th.) the Squareof AE; and 
by extratting the Rot thereof, you ſhal 
ave the Length of the Line AE the 
Secant. Uſe 47. 

' We anuomint Figures 44 much as we 


4 by this Propoſition - Example, to 


dou le the Square 4 BCD, continue 


the Side C D, did make D E equal tg 
AD; the Square of AE. ſhall bethe 
double of the Square of ABC D, ſeeing - 
that{by the 47"*.)it is equal to the Squares 
of AD and DE, And making a Right 
Avgle 
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Angle AE F, and taking E F equal. tal: 
AB, th? Square of AF Shak be Triph'* 
to ABCD. Audmaking agnit the Right eac 
Angle A FG, and FG, equal te ABgy® 
the Square of A: 'G- ſhall be Quatdruplet alſo 
to ABCD. What I here ſay of a Square" 

#5 tobe underſtood of all Figures which are” An; 
alike,” that wo ſay; off the; Jane ſpecies, T 


PROP OSITION XLVIII. 
THEOREM: 


F the Two S quar 6: m10tie "ow the Sid | 
E, a Triavle be eqial40 tht Sqniee\ (© "Y 
eo 0? The bas Side thin'the Angle. 
compreherded nder the Twb other Sided of\ 
#ht Trianglt\ is4 Right Angle. 

If - the" Sqeire” of the 'Side* NP' ig" 
equil:t6 the Squares-of the Sides N Ly/ 
LP;\txKen together? th& Angle” NL: PV 
{hall be 2 Right Angle, draw/LR'Pert 
pendicular to N'L, and equal to'L Pj: 
then drawthetLine'N'R. 

Demonſtration, In'the Right Angled I 
Triangle NER, the Sqware of N R\ is 
cqval-t& the” Squares8f NL; ant of" 
L*R, or DP; (by the*4751b.) now the> 
Square of ' NP is equal to *the*® 
lame Squares'of NL, LP; therefore 
the {mas NRis cqual”t9 a of 

P gi 
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INP; and-by. conſequence the Lines 
IN.R, NP, ..are--equal.. And-becauſc 
;{ the Triangles NLR, NLP, haye 
þ+ Teach. of them the Side N L common 
* and that theif7 BafesjRN, NP, are 
ty alſo equal ; the Angles NLP, NLR) 
ej |{hall, bes, equal {byrcbe 5.) and} the 
4. Angle NLR being a Right Angle, the 
{Angle NLP, ſhall be alſo a Right 
Angle. . 


The End of "the Firſt Bovk., © 
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Euclid's H—_ | 1 | 


Uclid, Treateth in. this 

of the Power of Streight Ls 

thats to ſay of their $ 
comparing the divers k _ 
gies bergu are made 0n 4 Line pe 4 


with. the. 6.44 
; ron Def fm Ee. Trap ne 
V , Jeeing it ſervet 
wry ofa the. Praflical red, f 
Alzebra, The Three firſt Propoſitions Des 
menſtrateth the Third Rule of Arith 
metick,; The Fourth teacheth wi to find 
the Square Root of any. number whatſi 
ever ; thoſe which follow unto the Es g bt 
ſerveth in ſeveral accidents. PAS, 
Migebra : The remaining Propoſitions 1 
: 


=. 
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ww 


Trigonemetry.."' This Rook appegreth_ at 
obe firſt. ſight: very difficts,. becauſe one 


Bf doh imagine that it containtamyſ/tet rags or 
Y inricate matters, notwithſtanding the 


greater part of -the \ Demonſtrations are 
; fawnded, on 1.4 wery \ evident Principle, 
viz. That the whale ore ne | 


| or gre wa one ought. not 'ts 
be 4:/conraged, although one doth not Ap- 
prehend. the Demonſtrations of this Book 
af the Firſt Reading. > 


DO os ts 2 a YA. 1 
(5 DEFLINI1TLON So 
EO DA»: 5 LEASE 

aA: 'ReRangular Parallelogram 1s Def, r. 
{ A.Comprehended under Two Right of the 
'Lines,. which. at their Interſeion con- —_ 
taineth's Right Angles» +). f 
Jt is to be noted henceforwagrd, that: we 


GAll that Figure. a Reitangular Parallele- - 
raw, which bath all its Arigles Right 5 
- *4#d. that the ſame ſhall be diſtingusſhed as 


much as-14 requiſue, if we grove thereto 


Length and . Breadth, . nawing only Two 


of its Lines which comprehendeth any 
one Angle, as the Lines AB, BC, 
For the Ret angular Parallelogram 
ABCD # fomprehended = the 

nes 


. for Examples: let thei be 40; '\andthat 


have" 45> many Lones © \eqB-1\ 30 * A' 


: » ad . >» F< " P 
q a ». od ” : A ww LA — YER o 4 oY 
\ ” 8 : , 5 «od. J & % , f 
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. * 
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, 


Linen \A'B3 BC; _ RC: for: 
i AB fors17\Breadebywhrnce | 
SO mbneceſſafy\76,menrive re 6aber Lin . 
becatnfe. tony. ave equaF-30 the o mlreally 
ſpokzn'\of. "1 -have alreatly taken orig | 
that the Line A'B being in a Parpondithe 
hf hare reſpett of ke = 

#ho Att an le +#B CD, ff o6ve 
why Line #69 and that this —_— 
preſenters Arithmenoal 
4 this manner, ai the fone A B" 0045 
along the Line B C, thar'is to ſayvakys 
as many times 4s there are Points in BC, 
Compoſeth the Reltangle ABC Dz 
wherefore Multiplying: 4 B byBC, I 
ſhall have the Redtangle ABC D. Ms 
ſuppoſe: ] know the Number. of Lines, 


OY ES ——_— Re. <4 


rical' Points there bein the Line 


BC there be 60 \Pornt11Hl 5 eaytede 
Yhat the" «RefEauple\\ 2#.2BvC 4D) \ Ne 


there are. Points in BC, and ho 

Ap Er 409 *by\ 60, the Prodult 
will be_-2400, the' Number of  Ma- 
thematical. Points Comtalned's the" Rith- 
bo Cs v2" ©. 


— 


Ul 


,' Euckd's. Elemewrs. 


1 way take what quantity I pleaſe for « 
Mathematical Point, provided -1 done 


Y ſubdruids the ſaws; but vt- i6' te he vated, 


that . when. 1 meſure 4 Line, 1 tats'for 4 


i | * Mathematical Prins. the Meaſure which 


Imaks uſe of in meaſuring.the' ſame + For 


Example, when 1- ſay «Line of Fove Foot,, 


I. take. 4 Line of- one Fuotto-be a Mathe- 
matical Point, without conſidering, that 
the ſame 1s compoſed of parts. In like- 
menmer if. 4, waaſure «4 Snperficies , the 
meaſure I muke uſe of 1s to me 4 known 
Superficte;, for example, aSquare Foot, 
which I do not ſubdivide, A Square is 
rather mads uſo of than any.otber Figure ;,. 


becauſe 4 $quayebathiits Length equal to. 


its Bredth ;, whence it is, one 14 noteonfi-. 
ned to mention both 116. dimenſions, when 1 
won!d determine the Areaof the Reftangle 
ABC D, I cancewve not its ſides as if 
they were ſingle Lines, but 4s Rettangles 


'of a determined Breadth : For Example, 


when I ſay that the Rettangle A BCD 
hath the Side AB of Four Foot in 
Length ; ſeeing that 4 Foot is 48 a Mathe- 
matical Point, Ipgonceave the Side A B 
4s being one Foot in Breadth ;, - and asthe 
Reitanele ABEF. So that by knowing 
how many times the Breadth B E 4 con- 
tained in BC, I fhall know how many 

F times 


The Second Boob of t 
times the Line AB @ in the Reftangle 
ABC D; that' is to ſay,  Mulriplying. | 
AB, with is Folw Foot by BC 6, Ki 
ſhall have 24 Square Foor. Likewiſe by: 
knowing "the ſnperficial* content ' of the. | 
Reltangls ABE D, which 4s 24 Square" 
Foot, and one of its Sides AB 4, Dwoi-\: ad 
ding the'ſame by +; "roy the other Side © - 
7 
D 
a 


BC 6 one 


Nena a 
Having Urawn the: Diaieter of ab | 
ReQangle, © one o6f © the leſſer Ref? 
angles through--which  the* Diameter + . 
paſſeth, | togerher with the Two Come *. 
plements, '1s"*calle4 a-Gnomon; + as if © * 
one ſhould'draw the” Diameter BD; 
the Reaangle :E G, through: which | 
paſſeth the Diameter, rogether with 
the Complements - EF, G H) is called *: 
A Gnoman + becauſe of its Figure, 
wine isthat of a Carpenters Square. 


_ TT IS 
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"| PROPOSITION |. 
% PROBLEM. 
Pt 


Y + F Two Right Lines be given, and-one 
or of them be Divided into as mary parts . 
' | or Segments as 1 pleaſe, the Reitangle 
comprehended Knder the Two whole Rz7ht ; 
| Lines, Jhall be equal to all the Rettangles 
1 | contained under the, Line which is not 

a $Pivided,and the ſeveral Sexments of tha 
43 $bvided Line, 
'*F Letthe Lines propoſed be AB,AC; 
.Tyand Ict AB be Divided into as many , 
+ I parts as youpleaſe, the Retangle AD 
1 JF comprehended under the Lines AB, 
+ YAC, is equal to the Reftangle A G, 

1 comprehended under AC,AE; and to 
, Athe ReQtangle E H comprehended 

*hunder EG, equal to AC, and under 
IEF; and to the Reangle FD, com- ' 
. *Fehended under FH equal to AC, | 
/ Kd under F B, 
F- Demonſtration. The ReQtangle A D 
$ equal toall its parts taken together, 
hich are the ReQangles AG, EH, 
dF D. There being no other Re&t- 
ngle remaining, thercfore the Re&t- 
Engle AD is equal ro the ReQangles 
| ;EH,FD, taken together. 

2 F 2 Arith- 


 _ 
»<; 
= oF, - ” 
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Arithmetically or by Numbers. 


He ſame Propoſitions verified by, 
— Numbers, Let us ſuppoſe that 


the Line AC is in Length Five Foot, 
AE two Foot, EF Four, FB three 
and by conſequence AB Nine, the 
ReQtangle comprehended under AC 
Five, and AB Nine, that is to ſay Five 
times Nine, or Forty Five, is equal to 


twice Five or Ten; and Four times 


Five or Twenty, and Thiree times Five, 
or Fifteen for Ten, Twenty,and Fifteen, 
added together is equal to Forty Five. 


UsSE. 


E, 4.00 


His Propeſution Demon, 
$3 rope 

8 T firateth- the ordinary: 
prattice. of Multiplication, 
For example, let the number 


A, 53, beto be Multiplyed by 


24| the Line AB, repreſented by: 
the Number B, 8. 1 cut of: 
ſeperate the number A, into 4s! 


324] many parts a4 it bath charatt-1 


ers :For Example, into 50 and 3; wbich. I 


Avltiply by 8,ſaying 8 times 3 is 24 3 Y 


P 


ry E, 
N, 
, 

7 
as 
Me 
_- 
TI: 
d 
y 
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by ſo doing I make a Reftangle. Again] 
Multiply the Numbey 50 by $8, the 
Eredutt ſhall be E, 400. It i evident that 
the Product of 8 times 53, which is 424, 
is equal to the Produtt of 24, and to the 
Produtt of 4.00, they being added or taken 
together. | 


PROPOSITION IL 
THEOREM. 


«hr Square of a Line i equal to all 
the Reftangles comprehended under 
the whole, and under its parts. 

Let AB be thepropoſed Line, and 
ats Square ABD. I ſay that the Square 
ABDC is equal to a ReRanple com- 
prekendedunder the whole Line A B, 


. and undgr AE; and to a ReQangle 


comprehended under AB,EF; and to 
a Third comprebended under A B, and 
FB. 

Demonſtration. The Square ABD C 
is equal to all itsparts taken together, 
which are the ReQangles AG, EH, FD. 
The firſt of which -is comprehended 
under AC equal to AB, and under 
AE. The Second EH, is compre- 


bendedunder E G equalto A Cor AB, 
Fr 2 and 
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and under E F. And the Third FD 
is comprehended under F H, equal to 
AB, andunderFB: And it being the 
ſame thing to be comprehended under « 
Line equal to AB, as to be compre. 
hended under A B. it ſelf. Therefore 
the Square of AB is equal to all the 
Recangles comprehended under AB, 
and under AE, EF, FB, parts of AB. 


ARITHMETICAL LY, 


'B,- the Line AB repreſent the 
Number Nine ; its Square ſhall be 
81. Let thepart thereof AE be Four | 
EF, Three; FB, Two: Ninetimes 
Four is Thirty Six, Nine times Three 
is Twenty Seven, andjNine times T wo is 
- Eighteen. _It is evident that 36, 27, 
and 18, added together are 81, . 


USE. 


6 He Propoſetion ſerveth to prov” 
Multiplication ; as alſo for Alge- | 
briacal Equations. | ; 


PRO: 
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PROPOSI TION' Ill. 
THEORE M. 


F a Line be Divided into Two parts, 
the Reftangle romprehended under the 
mole: Lyne,. and under one of its parts, 
equal tp-the. Square of the ſame part, and 
to the RefFangle comprehended under bath 
77 TR | 
et the Line A B be Diyided into 


Two-parts in the point.C; andlet there 


be mage a. Rectangle comprehended 
under A Bz and one of its parts ; for 
example A C, that is to ſay, that 1D 
be equal to A C; and compleat of the 
ReQangle A F, which ſhall be equal to 


the Square of AC, and tothe Rectangle 


comprehended under AC, CB. Draw 
the-Perpendicular CE. 8 ©, © 
.: Demonſtration. The ReQaugle A F, 


comprehended under. A B, and under 


AD equal. ta A C, is equal to all its 
parts, . which are the ReRangles A E, 
CF. The firſt AE. is. the Square of 
AC, ſeeing that the Lines A C, A D, 
are equalz and the Reftangle C F is 
comprehended under-C B, and under 
CE, equal toAD, or AC. Therefore 


\the ReQangle comprehehnded under 


F 4 AB, 


The Second Book of 
AB, AC, ls.equal to the Square of 


AC, and to a ReQanglecomprehended 
under A C, CB. 


ARITHMETICALLY. 


Fr AB be 8, AC, 3; CB, x; 
the  Retangle comprehended 
under AB and A C, fhall be Three 
times 8, or 24 5 the {quare of AC, 33 
is 9; the ReQangle comprehended 
under A C,3; andCBs, is 3 times 5, 
or 15. Itiscvident;that 15 and 9 are 
24. 


USE. 


- ——_—_ His Prepoſition ſerveth 
( hy x 0 likewiſe Demonſtrate 
B *2| 'he ordinary praftice of Mul- 
- 3\ tiplication. For Example, 
129. 9. if one would Multiply the 
| Number 43 by 3, having ſe- 
Ot paratea' the Number of 43 
into two parts in 40, and 3; three 
times 43 fhall be 44 much as three times 
3, which is Nine, the Square of Three, 
and Three times Forty, which #120; for 
129 is Three Times 43. Thoſe which are 
Jourg beginners ought not tobe diſcourage, 
ho ' 


11.29 


of 


oi and Af e. 


 Euclid's Elements. 
if they do not conceive immediately theſe 
Propoſitions, for they are not difficult, but 
becanſe they do imagine they contain ſame 
great Myſtery. 

PROPOSITION IV. 
THEOREM, 


F 4 Line be Divided into Two 
Parts, the Square of the whole Line 
Jhall be equal to the Two Squares made of 
its payts, and to Two Rettangles compre- 
bended under the ſame parts. 

Let the Line AB he Divided inC, 
and let the Square thereof ABDE 
be made; let the Diagonal E B be 
drawn, and the Perpendicular CF 
cutting the ſame; and through that 
Point let there be drawn GL Parallel 
to AB. It is evident,.that the Square 
AB DE is <qualtothe Four ReQtangles 
GF,'CL, CG, LF.' The Two firſt 
are the wirevof AC, and of C'B; the 
Two Complements are comprehended 
under A\C, CB, ; 

Demonſtration. The Sides A E, AB, 
are equal 5 thence the Angles A'E B, 
ABE, archalf Right; and becaule of 
the Parallels GL, AB, the Anples of 

FS: - the 


The Second Book 
the Triangles of the Square G E, (bythe 


29:?, )ſhall be equal  asalſo the Sides(by 
the 6h of the1.)T hence GF is the Square 


of A C. In like manner the ReCtangle 
CL is the Square of C B; the ReQangle | 


GC is comprehended 'under A C, and 
AG equal to BL, or BC; the ReQ- 
angle LF is comprehended under L D 
equal to AC, and under F D equal to 
BC. 

Coroll. If a Diagonal be drawn ina 
Square, the ReQangles through which 
it paſicth are Squares. 


USE. 


N {bra Propoſition giveth us 
B Is : k the prattical way of finding 
C = extratting the Square Root 

, of a Number propounded. Let 
the ſame be' the number A, 144, repre- 
ſented by the Square A D, and it s Rot by 


the Line A B,. Moreover I know that 


the Line required A B muſt have Two 
Figures, Itherefore imagine that the Line 
AB 1 Divided in C, and that AC re- 
preſenteth the firlt Fizure;, and BC the 
Second, I ſeek the Rout of the Firſt Figure 
of the Number 144, which is 1c0, and 
d find that it is 10; and making its Square 
| 100, 


"a cal. 
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100, Yepreſented.by the Square G F;, 1 
00s topo ym from Ls and there 
remains 44. for the Reftavgles G C, F L, 
and the Square C L. But becauſe this 
gnomonical) Figure is not proper, 1tranſ- 
port the; RefFangle E'L,-inKG, and ſo 1 
have. the Reftangle K L- containing ' 44» 
I know alſo almoſi}all the Length of the Side 
K B;. for AC 1s 10, therefore K C s 
29: 1-mnſt then Divide 44, by 10 ;; that 
is to ſay, to findjhe Diviſor, I double.the 
Root found, and 1 ſay how may timts,20 
in 447.1 find it 2 times, for. the'Side 
BL: but becauſe 20 was not:the whole 
S$1de” K B -but only KC; thu 2: which 
cometh in the Quotient 45, to be added to 
the Dwviſor, which then will be 22, So 1 
find the ſame' 2. times precaſely 5n-445 the 
Square Root then fhall be \ 12,7 ou-fee. that 
the Square of - 144 is £qued tothe Square 
of 10, to the Square of 2; which 1 4, 
and to twice 20, which are. Two Reft- 
angles comprehended under 2, and under 
IO. 


; has . Fu -Y 4 4s "IU T- Es Wy mw a os 
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PROPOSITION V. 
THEOREM. 


J* a Right Line be out imo equal parts, 
and into unequal parts ; the Rettangle 
comprehended a the unequal parts, to- 
gether with the Square which 1s of the 
middle part, or difference of the parts, is 
bara tothe Square ” bal Cr the —_—_ 

Tm the Line AB is 

ixC, and 'unequaly in D, be Re 
=; AH compreheaded. under the 
Segments' A D, DB,' together with 
the Square of CD, fhall-be equal to 
the Square C F; that is of half of AB, 
v1, CB. Make an end of. the Figure 
as you {ee it 3- che ReQtangles LG, DI, 
thatl —_— (by the Coroll. of the 467 
E prove that cheReftangle A H, com- 
xechenced under AD, and 'D H, equal 
to D B, . with the Square LG, s 
equal to the Square CF. 

Demonſtration. The ReQangle A E, 
equal to. the Retangle DF ; the one 
and the 'other - being comprehended 
under half the Line A B, and under BD, 
er D F\equal thereto. Add to both 
. the Reangle CH, the my 
A 


WT. WG” 


* Equation. 


"Exell Ep 
AH, ſhall be equal to the Gnomon 


LB + ain to both add the 
L Gz Ne Rene 'A HB, a ger | 


Square L G;fhall be-<qual to the Square 


Apirm a FICALLY. 


Et ABbe 10; AC is yg, as alſo 
Ly CB. Let CD ber, and DB, 3.; 
the RedGangle comprehended under 
AD,7; and DB, 3: that is to ſay 
21, with the Square of CD 2, which 
is 4;fhall be-£qual co the Square of CB 5, 
which is 25. 


USE. 


TT  Iwpaliy tion. is wery nſeful in 
the Third Book; we make nſethereef 
in Algebra, to Demonſirate the way of 


fnding the Root of an affeltcd Square or 


ay 

\ & F329 
a - 

— 210 
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' THEOREM. 


F one add « Line to another which is. 


Divided -into Two equal parts ;,_ the 
Reitangle comprehended nnder the Lin 
Componnded of both, and under the Line 
added, together with the Square of half 


the Divided Line, is equalto the Square 


of a Line componnded of half the Divided 
Line, and the Line added. © © 
. If ohe add the Line B'D, ' to the 
Line/AB, which is equally Divided in 
C; the Redangle AN, comprehended 


under AD, and under DN, or DB, 
with the Squareof CB, is y to the | 


Square of CD. Make the Square of 
CD, and having drawn the Diagonal 
F.D, draw B.G Parallel to FC, which 
cuts F D in the Point H, through 
which pafſeth HN Parallel to AB: 
K G- (hall. be the Squareof BC; and 
BN, that of BD. 

Demonſtration. The ReRangles A KR, 
CH, on equal Baſes, AC, BC, are 
equal (by the 38: of the 1ft,)The[Com- 
plements CH, HE, are equal (by the 
434 of dhe 17.) Therefore the Rectangles 


AK, 


UM| 


_ AS an 1 


7 Rea nbNs. 


"KG, the Refangle AK;\C ne that 


is to "ay the 'ReQangle AN: with the 


Square K G, ſhall be equal to the ReQ- 
angles CN, HE, and to the Square KG, 
that is to. ſay to the SquareCE. ' 


4 Avitmeticaly or 


Et AB: be 8, AC4,CB4,BD3; 
then AD hal be 11. It is evi> 
dent that the ReQangle AN, three 
times -x1, that is to ſay. 33 with the 
Square of KG. 16, which together 
are 49, is equal to the Square of CD 7, 
which is 49, for.7' times 7 is 49. 


USE. 


by. Numbers. p 


Aurolycus meaſured - the whole 
Earth by one ſingle Obſervation, 
making uſe of this Propeſuton. He would 
thar one ſhould obſerve from A the top of 
4. Mountain. wheſe beight. is known ; the 
Angle BAC, which is made by the Line 
AB which roucherh the» ſuperficies of the 
Earth,. and the Line AC which'paſſeth 
through the. Center 7, and that in the Tri- 
age cADF; - knowing the Anele HS 
PY 


j AK; : HE, gle CN," Add to © doth 
| . the\ ReQangl and” the Squire 


Fig. 6. 
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and the Ripht Angle A D F, one findeth 
by Leek: 7. 5 Sides AF, FD, 
and becauſe that it is eaſie to Demonſtrate 
that F D, F Þ, are equal, ze fhall knoy 
the Length of the Line AB, and its 
Square. Now having Demonſtrated by 
the preceding Propoſition, that the Line 
ED being Divided into two equal parts 
in the Point C, and having xadrd thereto 
AD; the Reftangle comprehended under 
EA, and under A D, togtther with the 
Square of C D, or C B, # equal to the 
Square of AC, and the Angle! ABC 
being Right, ( as it 1s proved in the Third 
Book) the Square of «A C is equal to the 
Squares of AB, BC. Therefore the 
Reftangles AZ, A D, togethrr with the 
Square of BC, us equal to the Squares 
of AB, B C. Take from both the Square 
of BC; the Reftangle under AE, AD, 
ſhall be equalto the Square of A B, Dv 
vide then the Square of A B, which you 
know by * the Height of the Mountain, 
which s AD; the Qnotient ſhall be-- 
the Line A E, from which muſt be Subs 
tralted the Hight of the ſame Mountain ; 
and you ſhall have D E, the Diameter of 
the Earth. | 
We makg uſe of the ſame Propoſition 1 
Algebra; as alſo: ro Demonſtrate the 
prattice 
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D. ice of finding the Root of a;Square 
rate tr to 8 Number encreaſed more by a 
0p | certain number of Roots. The Two Pro» 
itt] poſitions following ſerveth alſs to prove 
by Y other like Prattiſes, 


Ine | 
ts PROP OSI TION WII. 
ry - . THEOREM 


be F one Divide a Line, the Square of 
he | Þ the whole Line, together with that of 
C i one of its parts, be equal to'Two 
rd | Reltangles comprebendfd under the whole 
be | Line, and that firſ part; nnd 40 the 
be | Square of the other part. © © 

" Let the Line AB be Divided at 
's | diſcretion, in the Point C ;*theSquare 
e | AD of the Line AB, together with 
> | the Square AT, ſhall be equal to Two 


" —_ comprehended pnder A'B, 
* | AC.WiththeSquare of CB.make the 
» | Square AB; and having drawn the 
* 7 Diagonal *'EB, and the Lines CF, 
* | HG], prolong EA, and 'make AK 
| qual to AC; fo ſhall A L' be the 


2, 8nd HK (hall be-equal 
to AB. For HA is equal to GC; 
and GC is equal to CB, ſeeing CI is 
the Square of CB, (by the Corll. of 
the 4*>,) 


Demonſtration. 


I14 
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Demonſtration. It is evident that the 
Squares AD, AL, are equal to- the 
Rectangles HL, HD, and to the 
Square of CI.. For the ReAangle HL 
is cemprehended under HK equal to 
AB, and under KL equal. to AC. 
In like manner, 'the Re&angle H D is 
comprehended under HI, equal to A B, 
and under H Eequalto A C. Therefore 
the Squares of AB, AC, are equal to 
Two Reaangles comprehended under 


AB, AC, andto theSquare of CB. 


ARITHMETICALLY. . 


' Et it be ſuppoſed that the fame AB 
contains g equal parts; AC, 43 


CB,F: the Square of. AB, 9, is 1; 
the Square of, AC 4, is 16. , Which 


being added together is p7. ARe&tangle 
under A B, AC, or4.times 9 is 36 ; 
which doubled is 72 ; The Square of 
CB, 5, is25. Now 238 and 72 is alſo 


. 97: 
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PROPOSITION VIIL 
THEOREM. 


F one Divide a Line, and that 
I thereto one add one of iis parts, the 
Square of the Line Om [hall be equal 
to Four ReQangles, comprehended under 
the Firſt Line, and under the payt added 
together with the, Square of the other 

art, | ; 

Let the Line AB be Divided at diſ- 
cretion in'the. Point C; and let thereto 


be added B D, equal to CB, the Square - 
' of AD, ſhall be equal to-4 Reaangles 


comprehended under AB, B C or BD, 


and to the Square of A C. Let the 


Square of AD be made, and -having 
drawn. the Diagonat AE; -draw the 
Perpendiculars BP, CN, which cut 
the Diagonal in Land O, dray alſo the 
Lines]MIH, GLR, Parallel to A B; 
the Refangles GC, LK, PH, MB, NR, 


' ſhall be Squares (by the Coroll. of the 4.) 


Demonſtration. The Square AD EF 


is equal to all its parts ; the Reangles- 
1B, OD, PM, are comprehended 
-nner , Lines equal to AB and CB. If 
'youadd'the Reaangle M Lto the ReQ. 
angle PH; you ſhall haye a ReRangle 


compre- 
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comprehennded .under one Line equal 
to AB, and under another equal to 
EB or BD. There remains only the 
_ GC, which is that of AC. 
ereſore the Square of A D is equal 
to Four ReQangles comprehended under 
AB, BD, andtothe Squareof AC. 


ARITHMETICALLY. 


Et the Line AB contain 7 ww 
AC 33 CB4, as well as BD 
the Square of AD, 11, fhill be 121, 
'A Reaangleuader AB, 7, and BD, 45 
is Twenty Eight - which taken 4 times, 
is 112. «nd of 3 is 9. Now 
212.and.9, addedare 121. 


PROPOSITION 1X. 
THEOREM. 


F 4 Linebeequally Divided, and nn- 
' equally. the Squares of the xanequal 
parts ſha be FurFs oo! to the ares.of half 
the Line, andof the partbetwienw. - 

LettheLineAB be Divide.equally, 
:in the Point «C; and unequally, mm = 
Point D. The Squares of the uneq 
;Pazts an, DB, ſhall be double of. ke 
Squares 


Lats ——_— a OY 


UM 
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Squares of A C, which ig the: half of 
AB, and the Square between both 
C D;. Dtaw AB, and' the Perpendi- 
cular CE, equal to A C: Draw alfo 
the Lines A'E, BE; andthe Perpendi- 
cular DF; as alſo: FG ParalleFto CD) 
Thendraw:the Line AF, : = . 


Demunetions The Lines A C,'CE; 
are equa and'theAng is Right; 
thence (bythe 6® of the 1t.) the Angles 


CAE, CEA, are equal to a half Right 


Angle. In like manner , the Angles 


CEB, CBE, j{CFE, DEB, are 
half Right ; the. Lines GF, GE, DF, 
DB, are equal ; and the total Angle 
AEF is. Right. The Square of AE 
( by the 47Tb of 1.) is. equal to the 
von of AC, CE, whichare equal: 
Thence it is double to the. Square of 
A C. After'the ſame manner the Square 
of E F is double to theSquare of G F, 
or CD: Now the Square of AF is 
equaltothe-Equares of AE,EF; ſeeing 
that the Angle A EF is Right: There- 
fore the Squareof AF is double tothe 
Squares' of AG, CD.” The ſame 
Square AF is: equal to- the Squares 
of AD; DF, or DB; ſecing that 
the Angle D is Right : There 
fore” the Squares of AD, DB, are 
double 
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double to the Squares of AC, CD- : 


ARITHMETICAL LT. 


Et AB be 103 AC,5 3 CD;3; 


DB, 2: The Squares of A D, 8, 
and D B, 2; thatis to ſay 64, and 4, 
which together are 68, aredouble to 
the Square A:C, g, which is25 ; and of 


the Square CD, 3, whichis ag for. 29: 
and 9g are 34z. which doubled make 


UgE. 


Have not found this Propoſuzon, nor 
the inſuing, but only in Algebra. 


PROPOSITION X. 
THEOREM. 


F one add: a Line, to another which is 
jequally Divided, the Square of 
the Line Compoſed of both , with the 
Square of the Line added, ave double te '_ 
the Square of half the Line, and to the 
Square which i Compoſed of the half Line 
\ and the Line added. 


If 


Euclid's Elements. 
If one ſuppoſeth A B, tobe Divided 
in the middle at the Point Cy and if 
thereto be added the Line BD, the 
Squares of A B and B D, ſhall be double- 
tothe 5quares of AC, and CD, added 
together, Draw the Perpendiculars' 
CE, D F,-equal ts AG; Ly draw 
the Lines. A E, E F, AGyE. 

Demonſtration. The Lines A © CE, 


+4 CB, beng <qual, and the Angles at the. 


Point C being Right : The Angles 
AEC, CEB, CBE,D BG, DGB, 

ſhall be half Right; and the Lines DB, - 
DG, and EF, FG, CD,. ſhall be 
equal. The Square of A E, is double 
to the Square of A.C; the Square of 

REG, .is double to the Square of EF, 
or CD, (by the 47" of the xſt,) Now 
the Square of AG, is equal to the 
Squares of AE, E G, (%y the 47% of 

the 11t; ) Therefore _ uare of AG 
is-double to the Squares of A C, CD. 
The ſame AG (by the 47" of the 1ft,} 
s equal to. the Squares of A D, 
BD, or'G D: Therefore the Squares , 
of A D, B D, are double the __—_ 
of AC, CD. 


ARIT H: 


— 
of 


2 $s 12 Q- 
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ARITHAMETICA'LLY, 


ErABbe'6parts, AC,3;GCB, g; 

BD,4 : the Square of AD, 10, 
is 100; the Square of BD, 4, is 16; 
which are 116. The Square of A C; 3 
is 9; the Square of CD; 7, is 49. 
Now 49. and 9, is 59, the Nalf' of 
L1G, * | 


PROPOSITION XL. 
PRO BLEM, 


O Divide a' Lines: ſo that the Refi» 

angle —_ ander the whole 

Line, and under one of its parts, ſhall 
be equal tothe Square of the other part. 
It is propoſed to Divide the Line AB, | 

ſo that the Re&angle comprehended 

under the whole Line A'B, an@'utider 

HB, be equal to the Square -6f A H. 
Make a Square of AB (by the 46. of || | 
the 1ſt: ) Divide AD in the middle in 
E; then Draw EB, and make EF 
equal to E B, Make the Square A F, 
thatistoſay that A F, AH, be equal. 
T ſay that the Square of AH, ſhall be 
equal to the ReRangle H C, compre- 
hended 


\ 
—_ =. I_Y Py oi 


L 
'K 
4 
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hended under HB, and the Line B C, 
equal to A B. 

Demonſtration. The Line A D is 
equally divided in E, and there is ad. 
ded thereto the Line F A; thence (by 
the 6*.) the ReQangle D G, compre- 
hended under D F and F G, equal to 
AF, with the Squareof AE, is equal 
to. the e of E F, cqual to EB, 
Now the Square of E B is <qual to the 
Squares of A B, AE, (by the 47" of 
the 1ſt.) therefore the Squares of A B, 
AE, are equal to the ReQangle D G, 
and to the: Square of A E: and taking 
away from both, the Square of A E, the 
Square of AB, which is A C, ſhall be 
equal to the Rectangle N G: taking 
alſo away the Rectangle D H, which is 
in both, the Reaangle H C ſhall be 
equal to the Square of A G, 


Us E. 


Hu Propoſuion ſerveth to cut a Line 

in extream and mean Proportion; 

4 ſhall be fhewn in the Sixth Book, It is 
ſed often in the 14", of Evclid's Ele- 
ments, to find the Sides of Regular Bodies. 


"It ſerveth for the 10", of the Fourth Book, 


to inſerobe 4 Pentagone in a Circle, as al- 
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ſo a Peutadecagone. You ſhall, ſee other 
uſes of a Line thus divided, in (the 30. 
of the Sixth Book ) 


PROPOSITION KXIL, 


THEOREM. 


of 'the ſide oppoſite tothe #btuſe 
is equal to'the Squares of the 01 
feaes, and to two Reitangles comprehended: 
under the. fide on whicti' one' dr aveth-a\ 
Perpendicular, and under the Lint whith + 
1 between the Triangle, aud' thasiptrpen« 
dicular + {2 io 9761) 

Let the _— A CB of- the Triangle - 
AB C, be obtuſe; and: let A-D' be 
drawn -. perpendicular to BC, The 
Square of the fide A'B,! is equal to the 
Squares of the ſides AC, CB, and to 
two ReAangles comprehended under 
the de BC, and under D C. 

Demonſtration. The Square of A B 
is equal to the Squares of AD, D B. 
(by the 47%. of the 1it; ) the Square of 
DB is equal'to the Squares of D*C and + 
CB, and ro two ReQtangles'compre- 
hended under D C, C B, (by the 4d.) 
therefore the Square of AB is equal on 
9 tne 


"IN an obtuſe angled Trianple the Square 
[| Anpley: 
her 2we 


-, ' wn E y _——_— 
Euclid's'Elments: 
tho Squares of -DvD CCB, and 
tow! EIN rehehded under 
D'C,*C B; tin-th&place'vy the mys 14ſt 
Squares A Dz D'C:\Pht'the"Square of 
A C, which is equal ro*them-(by rh 
47" of the 11t,) the Square of A B ſhall 
be equal to the SquirecHA C and. C B. 
and to two Reftangles comprehended 
under DG, GB, > + 't 


© | d = , 
«4 4 2,4 Vi E- o ' 
© % - - : P 
o n 
\ ' ' 


Ht" Propoſition 7 aftfut 16 meaſure 

"© he Are bf* —_— its three 
fides being know? for Example ; - If the 
fide- A\B wat" riventy Por 3 FE 1 37 
B'Oy i; the Stiinrt of IB Would be 
four hundred; the Square of A C," ond- 
bundred* ſixty nine ; atd"rh6: Saprare of 
B'iC, one hundred twenty '0re + the Simi 
of the vive-laſt: it, "Twi handrtd and nine- 
iy 5 whiche being fubtrafttd” from flut 
handed; leaves one hundred and ten for 
the two Rectangles nnder BC, CD the ape 
half-fifty five Fr be one of thoſe Rtftanples: 
which divided by B C 1, we ſhall bave 
five for the Line C D,' whoſe Square © 
twenty-five 3 ' which being ſubiraited from 
whe'Square of AC, one hundred Je pete 
there remains the Square of © A-D, one 
. G 2 bun- 
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hundred forty four ; and 5ts. Root ſhall be 
the ſide 14D : which being multiplied 
by 53, the half of B C, you have the 
Area of the Triangle A B Cy containing 
66 ſquare Fet:. 


PROPOSITION KIll. 
THEOREM. 

N any Triangle whatever, the Square 
I of the fide oppoſue to an acute Angle, 
rogether with two Rettangles comprehend- 
ed under the ſide on which the Perpendi- 
cular falleth, and under the Line which 


# betwixt the Perpendicular and'that An- 
ley is equal to the Square of. the ather 


1, 

Let the propoſed Triangle be A B C, 
which hath the Angle C, acute; and 
if one draw A D perpendicular to BC, 
the Square of the fide A B,: which: is 
oppoſite to the acute Angle: C,- toge- 
tier with two ReAangles comprehend- 
ed under BC, DC, ſhall be cqual to 
the Squares of AC, B C. 

Demonſtration. The Line B Cis di-: 
vided in D; whence (by the 7.) the 
Square of BC, D C, are equal to two 
. ReAangles under B C,, D C, and to 
the 
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the Square, of B D: add to both the 
Square of A D; . the Square of B D, 
D C, AD, ſhall be equal to two Re- 
Aangles under B C; DC; and to the 
Squares of B D, A D, in the place of 
the Squares of C D, AD, put the 
Square of A C, which is equal to them 
(by the 47. of the 11t.) and inſtead of 
the Squares of BD, A B, ſubſtitute the 
Square of A B, which is equalto them, 
the Squares of B C, A C, ſhall be equal 
to the, Square of A B, and to two ReRt- 
angles comprehended under B C, DC. 


088; 


Heſe Propoſutions are very neceſſh 
1 VE wag :1 =_ uſe "46s 
of 5p the eighth Propoſition of the. third 
Book, toproue, That in a Triangle there 
& the {ome Reaſon between the whole Sine 
and the Sine of an Angle, as are betweens 
the Retangle of the ſrales comprthending 
that Angle, and the double cArra of the 
Triangle. - 1 maks uſt thertof in. ſeveral 
other Propoſitions,” as in the ſeventh. 


G3 PRQ- 
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PROPOSITION Þ1v, 
PROBLEM. 


O aeſcribe a Square equal io. 4 rich 
f lined Figure given. 


\. To. make a Square equal to a Right 
lined Figure A, make (by the 4.5%, of 
the 1, ) a Regangle BC, DE, equal 
to the Right lined Figuze A : if its fides 
C.D, D.C, were equal, we ſhould 
have alrcady « our dchre,; if they be\un= 
equal, continue the Line B C, util 
CF be equal to-GD; and dividing 
the Line B F in the middle, in the 
Point G deſcribe the Semicircle: F HB, 
then continue DC to H, the : Squſe 
6 the Line CA-is equal, b0.t he F.ight 

iged Fi; igureA: draw-the I; 68. | 

" Defooofitation. "The' Line... 
equally diyided in.G, and.uneq 
CG; thence, gs”, ) fag Ret c 

FONeICed wg MR Ran ng 

Gat to las. hk 
Square\C of i5.cqual i6. 

of G B, or ts its Equil GH. 
the 47h. of the 11t.) the Square wt f 
is equal to the Square of CH, CG, 
therefore the Reangle B D, and the 
Square 


» 
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Square of C G, is equal to the Squares 
of CG, and of CH; and taking away 
the £quare of CG, which is common 
to both, the ReKangle B D, or the 
Right lined Figure A, is equal to the 
Square of'C'H. 


U 5 E. 


Hu Propoſition ſerveth in the firſt 
place, to reduce into-a- Square ahy 
Right lined Figure whatever: and whereas 
4 Square # the firſk Meaſure of all Super- 
fictes, becauſe its Lerigth and Breath is 
equal, we meaſure by this means all right 
lined Figures. In the ſecond place this 
Propoſition teacheth ' to find'a mean Pro- 
portion between two given Lines; as we 
ſhall ſee in the Thirteenth Propoſition of the 
Sixth Book. 
' © This Prop iſition may alſo ſerve 10 ſquare 
"onrve lined" Figures, and even Circles 
theniſelver; for any crcoked or curve 
lined Fighre muy, to fence, be reunced to 
# R3ghr lined Pigure;, 4s if we inſcribe 
1# Cirole # Polen having a thouſand 
ſides, it ſhall wot be fenfibly ifferent from 
a Circle: and reducing the Polygont #119 
a Square, we ſquare nearly the Cirele. 
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Fuchd's Elements. 


His Third Book explaineth the | 
. Propricty of ' a Circle, and” 
, Compareth the divers Lings \ 
which may be drayn within and 
without its Circumference. It farther 
conſtdereth the Circumſtances of Circles, 
which cut each other, or which touch a | 
freight Line; and the different Angles © 
which are made, as well thoſe in their 
Centers a4 in their Circumferencet. In 
fe, it giveth the firſt Principles for eſta: | 
bliſhing the Prattice of Geometry; by the * 
which we make uſe, and that very comme- 
diouſly, of a Circle in almoſt all Traatiſes | 
#1 the Mathewaticks. We 
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1. Thoſe Circles-are equal, whoſe Def.ofthe 
Diameters , -or | Semidiameters, are 3 Book. 


equal. 


22. -A Line toutheth a. Circle 'when Fig, :. 


meeting with the"Circumference there- 
= cutteth not 'the ſame: as'the Line 
B. 


3. Circles touch each other, when Fig. 2. 


Mecting they cut not each- other; . ax 
theCircles A B'and'C. 


4. Right Lines in-a-Circle are-equal. Fig. 3+ 


ly diſtant from the Center, when Per- 


pendiculars drawn from tle Center to- 
thoſe Lines are equal. As if the Lines 


EF, EG, being Perpendiculars to the 
Lines AB, CD, are equal, AB, C D, 
ſhall be-equally diſtant from the: Cetter ; 
becauſe the Diſtance eught always to be 
taken ( or meaſured) by. Ferpendicular 
Lanes. 


5. A Segment of a Circle-is a Figure Fig.-4; 
terminated on the one ſide by)a ſkxeight- . 


Line, and. on the.other | by the Cz 
cunference of a. Circle 3 47 -L O N, 
LMN. | or: 
6. The. Angle. of a Segment is-an 
Abgle: which the *Circumterence ma- 
* G 5: keth 


 - \ag* 


129” 


pr 
# 


\ » os > p 
F /3} - , \ 


ER * \& 
fieth wich ihe Like * 2s the An- 
Fig. e. . rs dajd torþe: in 'a Seg- 

eh CEN when the Lines which 
form, the ſame axe.therein ;- ar the An- 
gle F G H, 4s inthe Segwent © GH. . 
Fic 6, 8. An Angle is upon that Arch to- 
- . Which ir is:oppolite,or 49-which it{eryeth- 
fgr.a Baſe; as the. Angle F GH, #s apr 
op-:the Arch.F 1H, which may: be ſaid 
to be its Baſe 
Fig. 6... 9. A Sector isa Figure cemprehend.- 
cd under two Semidiameters, and un- 
der the Arch which, {erveth. to. them. 
for a,Baſe ; !14:the, Figure F 1'GH. . 


i. PROPOSITION I. 
t | =L 


| 

} BE 

| PROBLEM: 
| 


. $4 *% 3+ »h. = _— 6 J 
 » Tvfind the Center of a Cixclec ©, 
' \ TYLES FA \ 4. IVY 


= F-you wou!d find the Center of the 
| Citcle AEBD, draw the Line A B, 
and divide: the fame in. the middle, in. 
| the:Poivt-C5 at which Poinr erect a 
| Perpendicular E'D; which-youthiall.di- 
| vide aIfo equally in the Pomr Fi [This , 
Point & ſhall be the Center of theCircle; 
for if it b&not, "imagine, if you pleaſe, 
la. 99:4319-10 ay NY 
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- that the Point G is the Center: draw 


the Lines GA,,GB, G C..- 
Defnonſtration. If the Point G were 
the Center, the Triangles GAC, GBC, 
would have the ſides GA, GB, equal 
by the defrnition of a Circle; AC,'CB, 
are-equal to the-Line AB, haying been 
divided in the middle, in the Point C. 


. And CG G- being, common, the. Angles 


G C B, G6 C A, would.then- be equal 
(by the $**; of the 1t.),and C'G, would 
be then a Perpendicular,. and not CD ; 
which would be, contrary. to the Hy- 
potheſis.,, Therefyrg, the Genter cannot 
be, out of the Line CD, T further add, 
that 1t muſt be in the Point-F, which 
divideth the fame jinto two equal Parts ; 
otherwiſe the Lines drawn from the 
Center to'the Circumference would not 


'be equal. # tf 
- ; Corollary... The Center of a Circle is 


in, a Izine which divideth another Line 
in the middle, and that perpendicularly. 


uUsSE. 


Les et firſt Propoſution - 15 neceſſary to 
| demonſtrate thoſe which follow. 


PRO- 
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PROPOSITION-.I, 
THEOREM. 


A Streight Line drawn from one point 
of the Circumference of a Circle 
to another, ſhall fall within the ſame. 

Let there be-drawn from the Point- 
B, inthe Cireuryference, a Line to the 
Point C, I' ſay that it ſhall fall whol- 
ly within the Circle. To prove that 
it cannot fall: without the Circle, as 
B V C; having foundthe Center there- 
of, which is A, draw the Lines A B,. 
A C; A*Ve. 

Demonſtration. The Sides AB, AC, 
of the Triangle \ B C, are equal: 
whence (6 the 5b, of the 1t,) the- An. 

gles ales ABG, ACB, are equal. . And 
{ceingthe Angle:A V-C, is-extertour in 
reſpe& of the Triangle A V B, it-is 
greater than A B C, (by the 16", of the 
11t,) it ſhall be alſo greater than the 
Angle A CB. Theice (by the 19") of 
tbe 11t,) in the_ Triangle A CV, the 
ſide AC; oppoſite to- the oreateſt 'An- 
gle AV C, is greater than A'V; and: 
by conſequence, A V cannot reach the 


cireumference. of the Circle, ſceing it: 
iS: 


Euclid*s Elments. 
is ſhorter than A C, which doth. but 
reach the ſame; wherefore the Point 
V is within the Circle : the ſame may 
be proved of any Point in the Line A B; 
and therefore the whole Line A B falls 
within the Circle. 


USE. 


T is on this Propoſition that are ground-. 
I ed thoſe which demonſtrate that a 
Circle toncheth a ſtreight Line but only in 
one Point.: for if the Line ſhould touch 
two Points of its Circumference, it would 
be then drawn from one. Point of its Cir- 
cumference to the other ;, and conſequent=. 
ly, would fall within the Circle, accord- 
ng to this Propofitien;, although its De: 
flattion ſauth, that it cutteth not its Cir- 
cumference, Theodofius demonſtrateth 
after the ſame manner, That a Globe can- 
not touch a Plain but in one ſingle Point ; 
otherwiſe the Plain would emer into the. 


Glabe. % 
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PROP.Q/SI TION, 1, 
THEOREM. 


F the Diameter of a Circle Cutteth 4 
Line which paſſeth wot through the 
Center, into two equal Parts, it ſhall cnt 
the ſame at right Angles; and if it cut- 
teth it at Right Angles #t aivideth it into 
two equal Parts. 

If the Diameter A C cut the Line 
B D, which paſſcth not through the 
Center F,- into two. equal Parts in E, 
it ſhall cut the ſame at Right Angles, 
Draw-the Lines F B, F D. 

Demotiſtration, In the Triangles 
FEB, FED, the {ide FE is common; 
the ſides BE, ED, are <qual, ſfecing 
the Line B.D is divided. equally in the 
Point, E., the Baſes FB,'FD, are 
equa]: thence { by the $'",, of the 1Rt.) 
the Angles BE F, DEF, areequal, and 
conſequently right. Moreover, I fay, 
that if the Angles BEF, DEF, are 
right, the Line B D ſhall be divided 
into two equal Parts in E; that is to 
lay, the Lines BE, E D, ſhall be 


equal, 


Des 


, - , are” Rea: 
F ps "Lal wr [> he Shoots 


'E D, and of EF: in "ike: An the 
Square, of 'B F hall be equal to the 


'\  Epclic's To enee 
odfiration, The. Tri lesRE ha 


& Me 
Quates of 


Squares of BE, E F. Now the 
ofBP, FD, are "equal, becauſe onto 
ardequat: therefore the Squares,of 
EF,:Hre equal to the Squares of ED, 
Z F; -and'takihg away EF, the Squares 
of BE; ED, fhall'be equa], and conle- 
quently the; Lings, _ 


12 PROP OSPTT ON: IV. 
THEOREM. 


TW Lives arawn m a Circle, cut net 


a2 


» + hw a 7 


fithe! Lines A eh BD, cut __ other 
in me int 1, which 'is. nor- the. Cen- 
ter ofthe” Circle, they will not cut each 
other equally. -In the firſt place, if. one 
of them ſhould pals through.the Center, 
it, is' exident,'that the. ſame.cannot be. 
divided into two. equal-Patts, but by 
the Center,” 1f neither of-them paſs: 
through the Center, as BD, EI, draw 
the. L:aeAIC, which paſſeth through the 
Center, De- 
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Demonſtration, If the Lige A C. dis 
vide the Line B,D into two-equal Party 
in I, the Angles AID, A 1B; would be 
equal (by the 24.) In like manner, if the 
Line E G' was divided into two equal 
Parts, in the PointI, the Angle AIG 
would be right : thence the Angle 
ATB, AIG, wovld be right, and con. 
fequently equal, which cannot be, the 
one being part of the other, Laſtly, 
the Line AIC, which pafſeth through 
the Centers, would then be perpendi- 
cular to the Lines BD, G1;. if both of. 
them weredivided equally in thePoint I. 


Us E. 


3 Oth of thoſe Prepoſitions are of uſe in 
Trigonometry : hereby is demonſtt a- 
ted, that the half Chord of an Archis per 
pendicular to'the Semidiamerter ; and þ | 
conſequence, it 1s the ſine of the half Arch; 
by which alſo it ts. demonſtrable, that the: 
Side of a Triangle bath the ſame Pr 
tion 4s the-Jines of their oppoſite Atigles,. 
We furthermore make nſe of this Propoſts 
tion to find the Excentricity of the Cirely: 
which the-Sun deſcribeth in a Year. 


P'R.O-. 


UM 


Euclid*s Elements. 
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PROPOSITION V. 


d be 

the THEORE Mm. 

jual 

IG] lrcles which cut each other have net 
les the ſame Center. 

on The Circles ABC, ADC, which 
the I} cut cach other in the Points A and C, 


have not the ſame Center :. for if they 
had the fame Center E, the Lines E A, 
ED, would then be equal (by the de- 
fuition of a- Circle,) as alſo. the Lines 
'EA, E B:: thence the Lines ED, E B, 
would be equal; which is impofhible, 
the one being a part of the other. 


PROPOSITION VI. 
THEOQREM. 


t—_ 
NW) 


TS 


CS 
- > 


'F two Circles inwardly touch ont the 
; other, they have not one and the ſame 
Center. 

The Circles BD, B C, which touch 
inwardly one the other, in the Point B, 
is; 1} have not the ſame: Center: for if the 

-Þ Point A was the Center of both Circles, 
the Lines AB, AD, and AB, A ©, 
= {\ would be equal (by the definition of 4 


Cir- 


+138 The Third Book of 
Circle) and ſo A, AC, would be equal 
which is impoſſible, the one being aþþy 


Part of the other. 


PROPOSITION VII 
THEOREM, 


F in a Circle ſeveral Lines be dram 
from a Point which i not the Center 
wato the Circumference ;, firft,, that whit 
- paſſeth:through the Center ſhall be grew 
eſt; fecandly, rhe (lenſt ſhall 'be the ie. 
wmainker of: the ſawe, ime; :thiraly, thi 
neareſt ' Line ta the -grenteſt: is greatrf, 
than why Line \iwhich « farther from's 
fourthly, there cannot be drawn more th 
two equal Lines. _ | p 
Let there be drawn ſeveral Ling : 
from the' Point &, 'which is not th q 
Center of the Circle, to- the Circumlg | 
rence; and let the Line A-Cpaſsthrog 
the Center 'B : I demonſtrate that" 
ſhall be the greateſt or longeſt, thatil 
18 greater:than!A.F; Drdw F)B.:. | 
' Demonſtration;';The! fides/ ABBY 
ofthe Triangle 1B F; ave greaterthk 
-the fide: AE, (by tht 20%: of 'the'11th 
Now,'B F, BC, arecqual.(by thi defini 
ton of \a Circle) therefore A B, " F 


A 


0! 


F 
| 
| 
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©CUU; Shut is to-fay, A C, ispreater than A F; 
ing 2Þforcovet,! in:the ſecond' place, 1 lay, 
at A D is the ſhorteſt; for Example, 
orter than A-E, Draw E B. 
Demonſtration. The Sides E A, A B, 
Fithe Triangle '-A'B E, are'greager 
han BE; which is equal to BD: 
1. J{hAceE'A; AB, areigreater thanBD; 
mg (4 rking away A B, whichis common, 
volt E fhall be-greater than A-D. More- 
fover, AF, which:tsnearer to:A'C than 
; -B, \19 greater. than'A. E, | 
T *\'DemonAtravivn, 'The TrinngeeFBA} 
"JDÞA; have 'vket Sides BF, B:E, 
By\icommon 40 Þbth t tho'\Kh 
is;greatcr-than the Angle ADE 3 
p\ (byvhe 24d uf the fi) A F'is 


angler than Bn * 
bn $ne; 4 ſay thac there carnodbe 
c drawn but tw 41iLined Frome 
WW poiat A; thoGi ence, Jerthe 
hes A BE, \A BG, bercquil, an@ket 
, Who drawn:the knc'A E; AG 
"J Demonſtration. Phe! Ekangtes ABG; 
JABE, have their Baſes A E, A G, 
s. Y equal; " and all the Lines. which may 
A be drawn on cither ſide of theſe, ſhall 
Y be either nearer to A C than the Lines 
AE, A G, or farther: and ſo they 


fall! Fe either ſhorter or longer N 
AE, 


4 
þ 
p 
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AE, AG. Therefore, there cannot be 
drawn more than two equal Lines. E 


uWsSE. 
Ter: doth very well make 


of this Propoſition, to prove, 
if from a Point in the Smperficies of- 
Sphere, which is not the Pole of a Circles ® 
there be drawn ſeveral Arks of great Conwy 
cles unto the Circumference of a Circle? 
that which paſſeth through:the Pole of th 
Circle. to which. the great: Circles' ar 
drawn, is greateſt. For Exam oY » if from 
the Pole M4 the World, which: 1s not t 
Pole of the Horizon ( for the Zenith As 
the Pole thereof ) there be drawn ſeveral 
Arks of great Circles unto the Cireninfe'F* 
rence of the, Horizon « the greateff Ak 
of all ſball be that part of the © M, 
which ſeth ah Zenith. The 
repoſition 1s alſo uſe of, to 
that the Sun being in Th fart 
diftaut from the - wg 


F 


UN 


"'Euclid's Elements. 
PROPOSITION | VIII, 
"THEOREM. 


"all F from 4 Point” without a Circle, bt 
drawn ſeveral Lines to. its Circum- 
of. e ; firſt, of all choſe which are drawn 
its roncaut Circumference, the greateſs 
";n $4feth: chrough the Center 5 ſecondly, theſe 
rifuareſt thereto are greater than thoſe 
ha Yich are farther off;, thirdly, among (i 
arte Lines which fall on the convex Cir-= 
ference, ' the leaſt being continued, 
ſeth through the Center ; fourthly, the 
eſt . thereto ' are' leaſt; fifthly, there 
yt be drawn but only two equal, whe- 
they 'be drawn to the convex Cite 
erence, or that they fall on the 60s 


"4 ; 
| 


n F 
es he 
hr 
in | Let there be drawn from the Point. 
"A , ſeveral Lines to the: Cireumference 
þ the Circle G C, D E. In the firſt” 
"Flice the Line A C;- which paſſeth 
Prough the Center B, is the greateſt 
all thoſe which Fall on the concave 
Fircunference: fon Example; it is great- 

than 'A D.” Draiv.the Line'B D. 
Demonftration. In the Triangle ABD 
» Pe Sides A B, BD, arc greater than the 
| vide 


PT” 
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Side AD; now the Sides AB, BC, ar 
cqual-to A 'BJBM:; then? AG,BC, a 4 
AC, is greater than A D. 
- 2. ADisgreaterthin AE . 
Demonſtration. The Triangles ABD A 
&BRE; have the\Side:A:B common, inflic 
the. Sides: BE, BD, equal ;; and-of 
Angle ABT; is Breathe than-th e Ang 
ABE: thepre:(by thera ur 1 4 
_ Baſe'A: wh is my than-the e 
A wt 1 IY 
3:"AF, which being prolonged yi 
ſeth>through the Center, is the leaſky 
thoſe Lines which aredrawn to>theq 
vex Circomference EK; + For ex; 
ple, it is Jefs\thawA I. Draw EB. 
Demonftration: The Side AI, 18 
are greater than A B, (by the 20), 
the 1ſt, ) wherefore taking away: thy 
equal Lines BI, BF, AF ſhall be "| 
than A 1.!: 101: * 
14-18 Lis; leſs: than. AK. Drawit] | 
Line BK :; i «< 4 
Demoriftration: In- the 'Triang n 
AITB,:AKB; the fides AK; K Byany® 
greater than the Sides A1l,.l B, (by ah 
2-11; of the it: -wheneforo taking a 
the cqual ſides, BK,/B emrdeenr " | 
Ail leſs than Ki = 


-- 
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\ i 15+ There can be drawn but two equal. 
C, of [lanes ; make;theAngles BL, & K,. 
ua 
"Decaoftention, The” "Triangles abt, 
BD ABE, ſhall have their Baſes A.L, AK, 
inflequal. Gy#be 4. of 1h4-3f.), bug there 
z8not bedrawn ary;gth pay 4s ho hich weil 
il riot be--eithes, nearer or Ffaiaher, from. 
rh; AF, and which-will not hegighgngroat-- 
ig er or leſſer: thap ABLAL. ME 


\PROPOSI DION: IK 


I! | Rn ORSM. 


$01 443 


1 He,i\Point from Wwhenes may be dr awn 
IB. to the C ircumference of a Circle, 
b;off three equal Lines, '15 #ts Center. 

If that Point were not the Center of 
te the Gigcley . there could , be dramny 
+1 | therefrom «ly: 160 + _ bias (by 
It the 7k). | bt 


30 o\} : "CE , al 
ol : PROPOSITION'X "” 
% "THEOR'E | 
7 F b gad $12 , 
0 » Cirtles cue xeh o8bet enlyanime.” 
ain Polnds ft 2 Uontt Big ii 1.07 


If the two: Cirdes ABIBD A:BFD,!: 
Gud cut each. other. 'in three Points, As 


he B,D; 
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B,D3 ſeek (by the 24.) the Center C of 
the Circles AE, B D, and draw the 
Lines C A, CB, CD. - 

Demonſtration. The Lines A C, BC, 
BC, drawn from the Center C,- to 
the Circumference of the Circle A E, 
BD, are equal; 'Now the ſame Ling 
ate-alfo drawn to the Circumference of 
the Circle AB, FB: thence (by the g®*.) 
the Point C ſhall be'the Center of the 
Circle ABFD. So two Circles which 

cut each other ſhall have. the ſame 
Center z which is contrary to the fifth 
Propoſition. - 


PROPOSITION XL 


THEOREM 


T* two Circles inwardly touch one the | .. 
other, the Line drawn through beth '} 
Centers, paſſeth alſo through the Poim, || * 
where they touch one the other. 

If the two Circles EAB, EFG, in- 
wardly touch one the other, in the 
Point E, the Line drawn through both 
Centers ſhall paſs.through the Point E." 
Now if the Point D be the Center of 
the lefſer. Citcle, and C that of the 
greater, in manner , that omg 

ne 


5a Þacw 


rn nn 


Euctid's Elements. 
"Line CD paſſeth not through the Point 


'E, draw the Lines CE,'D E. 
"Demonſtration. The 'Lines-DE, 


DG, drawn from the Center D of the 


feffer Circle,- are equal; and adding 


[the Line DC; the LinesED, DC, 


ſhould be equal to CG. Now ED 
DC,. are greaterithan E'C'(6y the 20' 
of the 1ſt,) ſo that CG is greater 
than CE, and motwithſtanding C 
being the Center of the great Circle ; 
CE, CB, are equal; .thence. CG 
would be greater than CB, which is 
—_ 


PROPOSITION XI. 
THEOREM. 


F Two Circles touch one the other out« 

wardly, the Line drawn through theit 
Centers ror through the Point where 
they touch one the other. 

If the Line AB drawn from the 
Center A, .to: the; Center B, paſſeth 
not through the Point -C, where. the 
Circles touch one;the other; draw the 
LiaceA C,BC. 


H Demonſtration, 
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Demonſtration. In the Triangle ACB; 
the Side AB would be greater than 
AC, BC; :for BC, BE, are equal, is 
well as AD, AC; which would be. 
contrary to the 20th Propoſition of the 


FE. 


PROPOSITION KXUI. 
THEOREM. 

Wo Citcles touch one the other only in 
L''- oft Pont. p 
In the firſt place, if Two Circles 
, touch one the other inwardly, they 
ſhall touch one the other only in one 
Point C, in the Line BAC, which 
paſſcth through their Centers A and 
B. Now if it be ſuppoſed that they 
touch one the other agzin in thEPoint 
D; draw the Lines A D;D B. 5 
Demonſtration, The Lines . A D 
AC, being drawn from the Center of 
the leſfer Circle, are equal, ind adding 
to both AB: the Lines BA AC, 
B A,-AD ſhould be :equal:.' Now 
B'C, BD being drawn from the Center 
of the greater Circle, . ſhould be alſo 
equal; thenee the Sides BA, AD, 
fhould be equal to' the Side BD; 
which 


TP 0H WW, =” we . 
: ; 


Eaclid* Elements. 


which is contrary to the 2ow, ef the 
iſt. | 

' Secondly, if the Two Circles touch 
eutwardly ; drawing the Line A Bfrom 
one. Center to the other, it ſhall paſs 
through the Point C, where the Circles 
touch (bythe 112%.) Now if you ſay 
they alſo toucti'in the Pging  ; having 
drawn_the Lines AD, R Djz. the Lines 
BD, BC; AD, AC, being equal, the 
Two Sides of a. Triangle taken toge- 
ther, ſhould then be equal to the Third, 
which is contrary to_the 29" of the 1ſt, 


USE. 


Heſe Four Propoſitions gre very cl 
s | they are notwithſtanding ne a 
in Aſtronomy, when we makg wie, of Epacys»- 
cles !5vexplain the motion of the Planets, 


PROPOSITION XIv. 
THEOREM. 


| 0s Right Lines drawn.in 4 Circle, 
are equally diſtant from the Center 
and Right Lines, wajch axe equally diſtant 

from the. Center, are equal. 
If the Lines A B, C D, are equal ; 1 
H2 - demonſtrate 
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demonſtrate that the Perpendicular 
EF, EG, drawn from the Center are 
alſo equal, . Draw the Lines E A, 
EC. | | 

Demonſtration. The Perpendiculars + 
EF, EG, divideth the Lines AB, CD, 
in the middle in F'and G (by the 34 :) 
So AF, CG, are:equal, the Angles 
FandG are Right; thence (by the 47 
of the 1) the Square of E A u 
equal to the Squares of EF, F A; as 
the Square of EC.is equal to the 
Squares of C G, E G ; Now the Squares 
of EA, EC, 'are- equal, the Lines 
E A, EC, being equal: Therefore the 
Squares of EF, F A, are equal to the 
Squaresof EG, GC; and taking away 
the equal Squares AF, CG; there re- 
mains .the equal Squares EG, E F; 
ſo then the Lines E G, EF, which are 
the diſtances are equal *' 

If you ſuppoſe that the diſtances, or 
perpendiculars- EG, E F, areequal; I 
would demonſtrate after. the ſame 
manner that the Squares of EF, F A, 
are equal to the Squares.of E G,-GC, 
and taking away the equal Squares of 
EF, EG, there ſhall remain the equal 
Squares AF, CG; fo then the Lines 
AF, CG, and their double AB, CD, 
are equal, PR O- 


— 
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PROP OSITION: XV. 
THEOREM. 


He Diameter i the greateſt Line 
k drawn in a Circle, and thoſe 
neareſt the Center are preateſ}. 

The Diameter AB is the greateſt of 
the Lines that are drawn 10 the Circle; 
for example, it is greater than CD. 
Draw the Lines EC,ED. 

Demonftration. In the Triangle 
CED, the Two Sides E C, ED, are 
greater. than the Side C D(by the 20nd 


of the it.) Now AE, EB, or AB. is 


equal to EC, ED: Thence the Dia-/: 
meter AB is greater than CD. 
' Secondly, . Let the Line G 1, be far- 
ther diſtant from the Center than the 
LineC:D that is to fay, let the perpen- 
dicular 'E H- be greater than the Per- 
pendicularE F : I ſay that C Dis-grea- 
9 than GI. Draw the Lines E C, 
 D:monſtration. The :Squares 'C F:, 
F'E; (by the 47'd of the. 11t,) are equal 
to: the Square of 'C E: Now CE 4s 
equal to E G, and the Square.of Eq + 
ts equal to the Squares of GH, HE : 
| H 3 >. "0 
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By conſequence the Squares of CF, 
FE, are equal to the Squares of GH, 
HE; and taking away-on the one Side 
the Square of HE, and-on the other 
the Square of FE, which is leſs ; the 
the Squareof CF ſhall be greater than 
the Square of GH, Thence the Line 
CF ſhall be greater than GHz and 
the-whole Line CD, the double. of CF 
_ be greater than G1], the double of 
H. 


USE. 


OW wwheth waſe of thoſe Two 
laft Prepoſitions 20 Dewonſtrate;that 
in the Sphere, the leaſt Crrcles we fartheſt 
diſtant froni the Center. We twnke ſe 
thereof it Aſtrolabes, Adoreover tothoſe 
Propoſitions might be broutht 'the queſteon 
of Mechanichs , ace ty Ariftetlc., 
which certifies that the Rowers which are 


in the middle af = Gulley, bas 

ſtrength thin thoſe frer-go 4 Tow 
a head, becauſe that the ſedes of the 
Gully beeng rounded, (have obe Oars 


which be there (placed longefs. Ml ſo the De- 


monſtration of the Rainbow inthe Heavens 
ſappoſeth rhis Propaſition. 


PRO- 


UM 
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PROPOSITION XVI, 
THEORE M. 


He Par pendiculer Line drawn to the 
4 cexireas part of the Diameter us 
whelly without, the Circle, and toucheth 
the _ Al other Lines drawn bermeen 
it, 4nd wy Cingumference of the Gircle 
cut it, aud go within the ſame. 

Draw by the Point A, which is 
the extremity of the Diameter AB, the 
Perpendicular AG ; 1 lay firſt, that all 
other Points of the ſame Line, as.. the 
Point C, are without the Circle. Draw 


the Line D C. 

Demonſtration. Becauſe the Angle 
DAC of the Triangle DAC, is a 
= Angle, D CA' ſhall be acute, 


| Fr ey the I9th of the 1ſt,) the Side D C 


greater than thee Sige DA 
ens the on DC paſk —_ 
the Giscumſerence of the = 

I farther add that the Lige CA 

$oucheth the Cizcle , becauſe in og 
meating thereof M Ne. at An 
cytteth 4t, nat, Hat all .jts other 
Points wizhout the ( 


H 4 I 
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I fay alſo that there cannot be drawn 
any other Line from the Point A, under- 
neath C A, which fhall not cut the 


Circle; as for example,-the Line E A. 


Draw the Perpendicular DI. 

Demonſtration. ' Seeing. the _ 
IAB 'is Acute, the Perpendicu 
drawn from the Point D ſhall'be onthe 
ſame'Side with the Angle-I A B (by the 
17> of the 1t,) Let it-be'DI; the 
Angle DIA is Right, and the Angle 
IAD Acute; AD ſhall be greater than 
DI; thence the: Line DI, doth- not 
reach the Circumference, and the Point 
[ is within the * Circle, HI 


PROPOSITION XVII 


ÞP,ROBL; E: MM; 


Rom a Point taken withoxt the Circle, 
to'draw a Line to touch the ſamt. 
| To draw a touch Line, from the 
Potnt A'to the Circle BD ;, drawthe 
Line AC to its Center 3" and at'the 
Point B, the Perpendicular: B Ez which 
cutteth'in'E a Circle deſcribed on' the 
Center C, paſing through the Point A. 
Draw alſo theLne CE. I fay a 
| ine 


Line: AD toucheth the Circle in the 
Point D. © tha TL ND 

Demonſtration. The Triangle E BC, 
ADC, , have. the ſame Angle C; and 
the Sides 'CD, CB; CA CE, equal, 
by the Definition of 4 Circle : 1othey are 
_ in every reſpe&t (by the 4b of the 
iſt; ) and the Angles CBE, CDA 
are-equal ; Now CBA' is Right; and 
(by the 16,) the Line AD ſhall touch 
the Circle, 


PROPOSITION XVIIL 
THEOREM 


T7 Line drawn fromthe Center of a 
, Circle tothe Point where a ftreight 
Line toucheth the ſame, is Perpendicular 
to the ſame Line. 

If there b2 drawn the Line CD, 
from the Cegter C,, to the Point of 
touching D: C D ſhall be Perpendicular 
to AB. For if it be not; draw BC. 
Perpendicular to A B. | 

Demonſtration. Since we Would. 


- have-it that the Line C B be Perpen- 


dicular; the Angle B ſhall be Right, 
and CDB Acure, (by the 324 of the 
1t,) Thence the Line CB, oppoſite 

' H 5 | to 
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to the leſſer Angle, ſhall be lefſer than 
'CD; which is topefiifte , feeing CF 
iscqual toCD. _ its 


PROPOSITION XIX. 
THEO REM. 


He :Perpendientar - drayn to a touch 
* - Zine ut the Poimr of touching 'Pafſeth 
throwgh the Center. - = | 
Let the Line A B touch the Circlen 
the Point D; and let the LineD C be 
Perpendicular: to 'A*B:: I ſay'that D C 
paſſeth through the Center. For if it 
paſſeth not through it, drawing from the 
Center to the Point D a Line ;_it wauld 
be Perpendicular to 'A B : and ſo Two 
Lines'Perpendicular te the'ſame, would 
be drawn to'the ſame Point D z, which 
cannot be.. 


, 


LF-S *EÞ 


FT He nfe of touch Lines is very com- 
4 mon in Trigonometry, which bath 
obliged #4 to make a Table thereof, it 
ſerveth us to meaſure all ſorts of Tri- 
angles, even Spherical. We have :in 


ER om WY Sl” an <4 ab 


Opticks ſome Propoſitions founded on thoſe 
| touch 


oo 


jo Prige# #lſethat 

m by mhic fra chus 

t wins Pp the Sun,by the d:ffe 6 

renge of Wok zrye aud apparent Quadra- 

tures. In nn——__ the Italian and 

abylonian hours,are often Tanoent Lines. 

Ore the' fel by 4 © ine which 

toncheth its Surface. And we take in 

the rt of Nayigation, a toych Lipeto 
he our Horizon, | 


PROPOSITION XX. 
THEOREM. 


"”" SF D&S WW or 


He Angle of the Conter' is towble to 
an Angle of the Circumference, 
which hath the ſame Arch for Baſe. 

If the Angle AB C whictr is in the 
Center, and the Angle ADC which is 
in the Circumference, haye the ſame 
Arch. A C for Baſe; the firſt ſhall be 
doulyle to the ſecond, this Propoſition 
hath three Caſes; the fieſt is when the 
LN: ABD paſſeth through the Center 


Dewoatratiai 
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Demonſtration. The Angle AB C is 
' exteriour in teſpe&t- of the Tria 
B D.C: Thence (by the, 32% of the 11.) 
it. hall be equal to.the Two Angles D 
and C; which being equal (( 3} the gh 
of the 1t,) becauſe the Sides B.C, BD, 
are equal; the Angle ABC ſhall! be 
double of each, _ 

The Second caſe is, whenan Angſe 
encloſeth the- other, and” the Lines 
making the ſame Angles, not MESA 
each other, as you fee in the fecon 
figure; the Angle BID is in the 
Center, andthe Angle BAD is at the 
Circumferenre. * Draw the Line AI C 
through the Center..., _ ©. .. 

Demonſtration. The Anvle BI C is 
doubleto.the. Angle BA G; and & LD, 
double to the Angle-C AD, (by the pre- 
ceding caſe) Therefore the AngleBID 
ſhall be douvie to the Angle BAD. 


Wt : om A 2 1 » IU Þ. 
of _—_- 


't;; 
on s prven- ordinarily a prattical 
KL way to deſcribe a Horizontal Dial, 
by. a fongle opening of the Compaſs, which, 
i grounded in part on this Propoſition. 
. Secondly, when we would determine the 
Apogaon af. the Sun, and the — 
of 


+= 8: S540 DOTIB, 


UM 


Em. dt... AS. A ax 
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har org by Three FAY we 


k that the ' Angl the. Center ' is 

. double to the zBe'h-p e. Circumference. 
Prolomy makes often-uſe. of this Propo- 
ſon's deter mine.as vl the excentricity 
the Sun,” 4s the Moon's epicycle. The 
IF Propoſition: of the Third Book of Tri- 


gonometry 45 gromnded on thy. 
PROPOSITION XXI; 


THEORENMN. 


"He Angles, which are in the ſame 

Segment of a Circle, or that bave 
the Done "4th for Baſe, are equal. 

f the Angles BAC, BDC, are in 
the fame Segment of a Circte, greater 
than a Sermicircle; they ſhall be equal. 
Draw the Lines BI, CI. 

Demonſtration. The Angles A and 
D are” each of therh half of 'the Angle: 

LE; by . the. edn, Propohtion ; 
therefote? they "are equat. "They have 
alſo the ſame Arch BC for Baſe. 

' Secondly, tet the Angles Arand D be © 
iD. 2 Segment. BAG leſs than a femi-'+ 
circle 5 FE, ſhall'n otyrithiftanding de. 


c 1.” | | 
Wl, 1143 WH WR Ak $34 26) 
| Demonſtration, 


5s —The.Thd CN 


Demonſt ples of 4 
Triengle A APE tha gal fo 0 al te ! 
ugles. of EC: The | 9 
Angles: E ct Ste uit; 'J 1 
FE, cou c 7 uy ht they Kd | 
ſame Segment pv 'BeD greater than a 
angles 


'F Semi- cixele : the Ang nE arClike 
[ wiſe equal (by He 1 % K x. e Ift,) 
| therefore the Angles D hill be 
equal, - which Aggles. have alſo the.lame 
Arch BFC, forBaſe. 


USE. | 


Prop.XX1. = proved 4n Opticks, that the Lige 
BC ſhall appear equm, being ſen 
fram A and 'D; ſince ut always #f- 
peareth under wal Arg 
We make uſe of is Propeſttion to de- 
ſcribe a great Circle, without having its 
Genter-, .Fer Example, when we would 
give 4 Spherical fugnre, to pri. CEnneg 
ta the end we may. work ther £01, 
polliſh Prof} py orT, ys wes # 
baving Ce gut! ; 
te, that = OM 7 C pe xl | 
and having pat 31 the Poznts B, and C, two- 
ſmall pans of. Iron, if the T1 riangle BA C. 
be made to move after ſuch a manuer, 2 a. 
the Siae 4 B may always tonch the Pin 
8, 
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, 
9 . 
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: 
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Yirince of ' 


L 
;, And the Side AC, the Bin C: 
Yhe Point XJhall be dw ajt in. the AA 


the Circle ABCD.. Theo 
way of deſcribing a Circle may alſo ferve 
zo make large Aſtuolgbys. 


PROPOSITION XXL 
THEDR EM. 


Undrilateral fignres deſeribed gp8 
Circle, have their oppoſite Augie? 
equal ro Two. Right. 

Let a Quadrilaterat or four .ſided 
figure, be deſcribed in a Circle infuch 
manner .that.all its . Angles touch the 
Cireumference of the Circle ABCD: 
I fay that its. oppolte Angles B A D, 
B CD, are equal to two Right. Draw 
the Diagonals.A C, B.D. | 

Demonſtration. - All the Angles of 
the Triaqggle BAD. are cqual)to.Two 
Right:In the place of its Angle. ABD, 
put +he Angle 'A CD, which is-equal 
thereto: (by #he 2.1ft,) as being .in-the 
ſame 'Segment ABCD, and in-the 
place of :its . Angle .A-D-B, put -the 
Aogle ACBE,-which .is .in . the. ſame 
Segment of the Circle >BCDA.. $0 
then the Angle. BA. D, ;and the Angles 

ACD, 


The Third Book of 
A CD, Ach thavis to i the whole 
Angle BC. Dn, is equal to Two 


Tolomy maketh uſe of this Propoſition, || 1, 
P to make the Tables of Chords or | | 


Subtendents. I bave alſo made uſe thereof }| 0 
is Trigenometry, in the Third Books- to 
prove that the ſides of an Obtuſe Angled 
Triangle, hath the ſame reaſon among(i 
ns as the Sines of their oppoſite 
Angles. 


PROPOSITION XXIIL 
THEOREM. 


IWo like Segments of a Circle deſcribed 

on the ſame Line, are equal. 

- Acalllike Segments of a Citcle, thoſe 
which contain equal Angles ; and I fay 
that if they be-defcribed on the ſame 
Line AB, they. ſhall fall one on the 
other, and ſhall not ſurpaſs cach others 
in any part, *For if they did ſurpaſs 
each'other, asdoth the Segment A CB, 
the Segment A DB, they would not 
be like: : And « to' demonſtrate it 

oraw 


UM 


* draw the Lines ADC, DB, and 


: Fuclid's Element; 


BC. 

Demonſtration. The Angle ADB is 
exterionur in reſpe&t of the Triangle 
BDC: Thence (by the 21", of the 1it,) 
it is greater than the Angle ACB, and 
by conſequence, the Segments A DB, 
ACB, containeth unequal Angles, 
which T call unlike. 


PROPOSITION XXIV.) . 
T HE OREM 


W, like hi of Circles de- 
ſeribed on equal Lines, are equal. 

If the ay _ of Circles AEB, 
CFD, are like, and if the Lines AB, 
CD,: are equal, they ſhall be equal. 

. Demonſtration: Let it be; aained 
wy es Lins Ce Þ, be laces $6AÞ 

not UrPArs CAc OLNCr, ICcl 
they are Toppoley equal; and then ts 
Segments AEB, CE D, ſhall, be de- 


ſcribed on the ſame Line; and they ſh 
then be equal by the preceding Propoly- 
tion, 


usSE. 


162 The Third Bogkvof - 
USE. Ji 
Fl, 


Uſe 24 Uryid Lined Figuret are often 6 ws 
Auced to R: hy; wed by this Pr 

ſition. As if one awd Aeſcribe Two bs 
Segments of Circles, AEC, ADB, mm 

' the equal ſides AB, AC, he Tri 


A 5 C: It « evident that 
Segment AEC, on ADB; gu Or 
angle ABC 4s _ 10 / the ve Jn 
ADBLCEA. 


PROPO SITION AV. 
"PxOB LT M., RT 


Tn won? ne ben 


Andy Art. ,. 


nc a www =» = 


whictrfhall gicet each o 
TL the Center of gran 


Demonſtration, 


 Bnclid's Elowony. 
1] Drmonſtration. The Center is in the- 
[Line DT (by rhe Cirdff. of the 1ft.) It is 
J4GinET; it isthenin' rhe Point I, 
USE. - 
7 Sew Propoſition comath v 
| 2. | quemtly 'in  afe';, 3t might / ho 
pounded another way ;, 4s to inſcribe a 
Triangle inia Circle; or tomakg a Circle 
p4ſs through three given points, provided 
they be not placed mu freight Live. Led 
be propoſed the Paints 4, B,yC.; put the 
um my be \'T'we. Arks 'F: and 
- 2p rh array 
-þ perune, 
by Arths to cut the former 3n E and F. 
ftribe on Bas Comer, at ; 
from, the Ante Hy md 
Lap Nom 5; Sobre, agen ge ten 
Cam #. Drawthe Lines F ZE, and 
' CH, which wil cxt each other in the 
Print DD whe Center of rhe Circle. The 
Demonſtration is exident. 5 "jor 'of 
yot lbad' &awriithbe Linec.MH B, BYE, you 
would have divided them equidlly, wud P ov. 
02-1 pre Ag 2 This « very 
fleveſary to deſeribe Aſtrolabes, and to 
| compleat 


- < 4. -2 fl 
- P . - 
_ 
_ 
= 
167 ; 


e. Uſc 25+ 


_——  - 5, 


*, 4k pu "» ; 


lecing that the Arks. are the meaſure 


The Third Book of © 


eompleat Circles, of which we have bug « 
part. | That Aſtronomical Propoſition] "- 
which teachetb. to. find the Apogenm,: as i 
the excentricity of the Sung Circle,requird] - 
this Propeſinion, We often make uſe there | - 
of in the Treatiſe of cutting of Bones. - 
PROPOSITION. XXVI.- 
THEOREM L 
| | k 
m—_ equal «Angles which are at thi 
A » Center, or at the Circumference 
equal Circles, have for Baſe equal Ari. 
_ If *the equal Angles D and 1 arcin 
the - Genter of equal' Circles A B C, 
EFG; the Arks BC, F.G, ſhall be 
equal.” For if 'the Ark BC wa 


oe . 


eater or: lefſer than the Ark: FG: 


— TJ : 


» 


a7 


? 


of the Angles; the Angle DD would be 
greater or -lefſer.' than. the Angle +I, 
And if the equal Angles A andE be 
in| the Circumference of the equal 
Circles, the Angles D and I which are 
the double of the Angles A and E, bei 
alſo.equal; the Arks' BC, F G, 'ſhall 
be allo equal. | 0 


PRO: 
i bs 


Euclid: Elivenrs, 


wt - PROPOSITION $XVIL 
4 THEOREM. 


f 


T'He Angles which are either 5n the 


A Cettter or in' the Circumference o 
oi equal Circles, and which bath ranged 
«| far Baſe, arealſo e 


If the Angles D and I are in the 
Centers of equal Circles; and if they 
haye for Baſe equal Arcks BC, FG, 
ſhall be equal, becauſe that their 
meaſures B'C,F G, 'arc equal z and if 
the Angles A and E bein the Circum- 
ſerence of equal Circles, have for Baſc 
equal Arks BC, EG, the Angles-in 
the Center ſhall be equal; and 'they 
being their halfs/(by the 20. Ig oe be 
ao equal. 


; *R02051TION XXVII. 
| THEOREM. 


Ex: Lines in enival Cirdler, corre- 
ſpond ta equal Arks. 

. If the Line * BC,EF, are applyed i in 
equal Circles , ABC, DEF; th 
ſhall be Chords of equal Arks, BC,EF. 
Draw 
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Draw the Lines AB, AC, DE,EF. 
Demonſtration, In the Triangles 
ABC, DEF, the Sides AB, AC, 
DE, EF, are equal, being the 'Semi. 
Diameters of oket Circles; the Baſes 
BC, EF, are equal: .thenge 
(by the ER vo, the Ariples..A 
od Dſhall be:eq I—y" 16 = 
the Arks TIT 
equal. 


PROPOSITION XXIX. 
: THEOREM 


LY which ſubtend equal Arcks, wn 
equal Circles, are equal. 

if the Lines: B C, EF, ſubtendequal 
Arks BC, EF, in equal Circles; thoſe 
Lines are equal: 

Demonſtration. The Arks B C,EF, 
are wy and parts of equal Circles : 
therefore (by the 27, ) the Angles A 
and D ſhall Loans al. So then inthe 
Triangles CAB, EDF, the Sides 
AB, AC,DE, DE, being equal, 8s 
alſo the Angles 'A and D; the Baſes 
BC, EF, ſhallbe cqual (by the 4'b. of 
the _ 


® 


jp at «©... wc. ce Y—_—_ oe 


USE, 


UM 
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Fuclid's Elements: 
"Y USE. 


s hoe pry; demonſirateth by the 28", 
A #vd 29", that the Arks of the 
Circles of the Italian and Babylonian 
hours comyrehended between Two Parallels 
are equal. nd wp. 1h” alſo after the 
ſane manner, that the Arty of Ciriles 
of Aſtronomical bours comprehended be- 
tween Two Parallels to the Equator, are 
tual; theſe Propoſitions come almoſt con- 
tinually in we 02 ſpberical Trigonomutry, 
as alſa in Gnomonochs, * © 


'PROPOSITION XXX, 
 P ROBLEM. , 


F E613 [ [ 
'T® devide an Ark, of a Grele ints 
A. . Two equal parts. | 

. It is propoſed to. Divide the Ark 
AEB into Two equal parts, put the 
Foot of the: Compaſs in, the Point A, 
make Two Arks:F and G;, then trant- 
porting the Compaſs without openingor 


- ſhutting it, to the Point B: deſcribe 


two Arks cutting the former in Fand 
G; the Line GE, will cut the = 
AB 


27"%,) the Arks AE, E B, are &qual.' 
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A B equally in the Point E, Draw the 
Line A 8. | | 
Demonſtration. You divide the Line 
A B equally by the conſtruQion, for 
imagine the Lines A F, BF, AG, BG, 
which I have not drawn, left I ſhould 
imbroil the figure ; the Triangles FGA; 
FGB, have all their Sides equal; ſo then 
(by the $*. of the 1ſt.) the Angle 
A FD, BFD, -are equal. Moreover 
the Triangles DFA, DFB, have the 
Sides DF, common; the Sides AF, 
BF, equal, and the. Angles D FA; 
DFB, equal; whence (by the 4 of 
the 1ft,) the Baſes AD, D B, are equal; 
and the Angles ADF, BDE, are 
equal, We have then divided the Line 
AB equally and perpendiculatly inthe 
Point D.So then (by the 1ft,) the Center 
of the Circle is in the LineE G. Let it 
be the Point C, and tet bedrawn the 
Lines CA, CB; all the Sides of the 
Triangles A CD, BCD, are equal: 
"Thence the Angles ATD, BCD, are 
equal (by the 8") of the 1it;) and'(by the 


USE. 


UM 


_— Elin, ; 


S + 
AT, "we hav bftibe het 10" divlite an 


"50" chenille,” ht pr atice of 
this Phopofitborits MW otar ly in uſe ;1e © 
i 7 be debidtthe Mariners 
Cory afs irito $2 Rab? 1 for having drawn” 
Teyo” Dianttters, which cir each other at 
rac} Ar oy Br divide the Creole in 


grieeys* 'rach ;mugeter in 

ab, ys, web by Bib ight parts, 

far ding 'eath *payt twite, hr To" 
Thy Te payers; Webunk Aſo occaſion” 

of *th ES: fo drotde” a Semis 

circle 5110 *1 3 ard beeanſe for 

the \beVfarmvy Ss DibefortBes he 


outs we” ir Fre ea” rs divide an” Ark 
inet Three, alf the Ancient Commetrith ars' 
have endeavonr ed to'find 4tyerlad ro divide 
an Angle or an 4 He into Three ht: 
but'it is not-yet found - 


” PROPOSETION: NAKL: 
THEOREM. 


He Aigit which is ina Semi-circle 1 
Right, that which is comprehended 


4a greae Segment, 1s Acute, and that 
effor Segment, is Obtnſe. 
[ 


ina 


If 
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If the Angle BAC be in a Semi. 
circle : I demonſtrate that it is Right, 
Draw the Line DA. 

Demonſtration.The Angle A DB ex. 
teriour in een of the bhp le Xx 
is equal (by the 324. of the.1ſt:). ta the; 
To pub far D No DCA; and 
thoſe being equal (by the 5th. of the 1ſs.) 
ſeeing the Sides D A, DC, are equal; 
it ſhall be double to the Angle: D AC; 
In like manner, the. Angle AD C.is. 
double tothe Angle DAB : therefore. 


. the Two Angles DB, A D C.-which, 


are equalto Two Right, arc "double to- 
the Angle BAC, and'by conſequence, 
the Angle BAC isa Right Angle. | 
| Secondly, the Angle AE C. which is. 
in the Segment AEC,. is, obtuſe; for, 
in the Quadrilateral  ABCE, the: 
Oppoſite Angles E and B, are equal to. 
Two Right (by the 224.) the Angle B 
is Acute ; therefore the Angle E ſhall, 
be Obtule. | 
Thirdly, the-Angle B which, is inthe 
Segment ABC, preater than a Semi- 
circle, is Acute; ſeeing that in the 
Triangle ABC, the Angle BAC js. ly 
a Right Angle, ES 


5. Ak 


Euclid's Elements. 


USE. 


ib Workmen have drawn from this Uſe 31. 


Propoſition the way of trying if 
heir. Squares be exatt ; for having drayn 
4 Semi-circle B A D, they apply the, Poine 
A of their Square BA D, on the Circum- 
ference of the Circle, and one of its Sides 
AB, on the Point B of the Diameter ; 
the other Side A DN muſt touch the other 
Point D, which is the other end of the 
Diameter. 

Ptolomy makes uſe of this Propoſition to 
wake the Table of Subtendants.or Chords, 
if which be hath occaſion in Trigonometry. 


We have alſo 4 praitical way to ereft a Uſe 31. 


perpendicular on the end of a Line, which 
; Is founded on this Propoſition. For Ex- 
; |euple, to ere} 4 Perpendicular from the 
Point A of the Line AB, I put the Foot 
if the Compaſs on the Point C, taken at 
hſcretion; andextending the other to A, 
Ideſcribe”a Circle which may cut the Line 
AB in the Point B. I draw the Line 
3 CD. It ts evident that the Live D A. 


\ -"Bfball be perpendicular to the Line AB, 


Yeeing the Angle BAD is in the Semi- 
 Jeirele. 


P R O- 
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PROPOSITION KXXXIL 


n= Line which cutteth the Circle 
' the Point of touching, maketh with 
* the touch-Line the Angles equal.to theſe, 
of the Alternate Segments... 


Let the-Line B D (cut the Citcle in | - 


the Point B, which is the Point where, 
the-Line A B doth touch the ſame; 1 
ſay that the Angle CBD which the 
Line BD Comprehengeth with. the. 
touch Line ABC, is equal. to. the 


AngleE, which is that of the Alternate | 


Segment BED; and. that the Angle 


ABD, is equal to the Angle F, ol.| 


the Segment B FD, 

In the. firſt place, if the Line paſſeth. 
through-the Center, as doth the Lige, 
BE: It-would make with the touch Line, 
AB, two Right Angles (by the 17th). 
and the Angle of the Semi-circles would. 


be alſo Right (by the. preceding.) Sol * 


the Propoſition would be true. 


If the Line paſfeth not throvgh the] 
Center, as doth the LineBD : Dray, 


the Line BE through the Center, and 
joyn the Line D E; 
Demonſtration, 


*Exclid*'s Elements. 
Demonſtration, The Line B E ma- 
keth two - Right Angles with the touch 
Line, and all the Angles of the Triangle 
BDE are equal to Two Right (by the 
324, of the 1ſt.) So taking away the 
Right Angles 'ABE, and D, which is in 
a SembCircle, and taking again away the 
Angle EBD, which is common to 
both 3 rhe -Angle CBD fhall be'equal 
ito the Angle BED, 
Thirdly, the Angle A BD is equal 
to the Angle F, : becauſe in the Quadri- 
ateral BF'D E, which is mſcribed-in a 
\Cirele, the oppoſite Angles E, and \F, 
are equal to two- Right {by the 224.) - 
"the "Angles -AB:D, DBG, *arc-alſo 
[equal to 'Two Right (by the 1 3th. of the 


'| Inf.) and the  Anple-D'BC, -andE, are 


equal, as juſt now I did demonſtrate; 


- | therefore the AnglevA'BD, and BF D, 


arc equal. 
USE, 


CW Pyopoſtomm is neceſſary for that 
'L which followerh. Je) 


I 3 P'RO- 
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PROPOSITION KXXXlll. 
PROBLEM. 


* O deſcribe upon a Line, # Seomen 
of a Circle, which ſhall contain 
gen Angle, 

It is propoſed to deſcribe on the Lint 
AB, a Segment of a Cirele to contait 
the Angle C. Make the Angle BAD 
cqual to the Angle C; and draw to AD 
the Perpendicular AE. Make allo the 
Angle ABF, equal -to the Angle 
'BAF, and laftly deſcribe a Circle 
. the Point F as Center, at the opening 
. BF, or FA, the Segment B E A con- 
taineth an Angle equal to: the Angle 
- Jos 
Demonſtration. The Angles B AF, 
ABF, being equal, the Lines F A,FB, 
are equal (by the 6th.) and the Circle 
which is deſcribed on the Center F 
paſſeth through A and B: Now the 
Angle DAE being Right, the. Line 
| DA toucheth the Circlein the Point A, 
( by the 16th. therefore the Angle 
which the Segment B E A compre-f 
hendeth as the Angle E, is equal to the 
Angle DAB; that is to ſay to the 
Angle C. But 


UNM 


[t, 


Euclid?s Elements. 


But if the Angle was obtuſe; we moſt 
take the Acute Angle which is its Come 


plement to 180 degrees. 


PROPOSITION XXXIV. 
P ROBLEM 


Circle being grven, to cut therefrom 
a Se;ment to contain an aſſigned 


To cut from the Circle BCE, a 
Segment to:contair the Angle A. Draw 
(by the 17th.) the touch Line BD; and 
make the Angle DB C equal to the 
Angle A. Its evident (by the 3249.) that 


- the. Segment: BE C contains an Angle 


equalro D'BC, and by conſequence to 
the Angle A. 


H SE. 


| [| Have wade uſe of this Propoſition to 


d Geometrically the excentricity of 
the Annual Circle of the Sun, - and hi 
_— ob ſervations being given.It 
* alſo made uſe of in Opticks, Two unequal 
Lines being propoſed, to find a Point where 
they ſhall appear equal, or under equal 

= 4 © Angles; 
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Angles, making. 0, $46h,, Segments which 
way gontain equal Angles. . 


AROTOSAT LOW: XXXV. 


£1) 


"THEOREM. 


F I'wo Lines cut each other in a Circle, 


the Reftangie comprubended. nnder'the | 


parts of. the one 5 mmdacall Reclungle 


comprehended mnaer the parts of the || 


rather. | 
' Ini theaarſt place, : if iTwo Lines Qt 
each other initke/Qenter of the 'Cirelx, 
4hey | ſhall -be equal and givided equally, 
'ſotherit event; -thatithe Revian "ke 
'cPniprehended urider the aparys wf- 
»one; -is equal to the Reftangle:compre- 
hended under the parts of the her. ' 
Secondly, let one of the Lines paſs 
through the Center F ; as AC, and 
divide the Line BD in two equally in 
the Faint: E.: Sy that TS Keguagle 
 comprehended ; prger 
equal c: the. Recheleoonoareh c 


under BE, ED, that is to ct | 
Square. of FE. The. Line A C:is per-- 


pri toBD( v the Third. ) 


We " oaadani 


mn vs one uy eo en EO gy a” "PT — /0u = a_—ed 4a it. wn Mt. A. _ 


_ _ _ = _<n = cus ca _ wcE 


Lo nl. Ss. IS 


tachd's Elwents. 


| Demonſtration, Secirig that the Line 
AC is divided equally th F, and nn- 
equally in E; the ReQungle compre- 
hended under AE, EC, with the 
Square of FE, is equal to the Square of 
F C, or f B, (byehe xth. of the 24.) Now 
the Angle E being Right, the Square of 
FB iscqual to the Squarts of BE, EF; 
therefore rhe Reangle comprehended 


wder AE, EC, with the Square of. 


E F, is equal to the _ of B E, 
EF; and taking away the Square of 


EF, there remains that the Square of 
BE, is equal 'to the ReCtangle under - 


BE,E D. 


Thirdly, let the Line AB paſs through - 


the Center F, and let it divide the Line 
CD unequally in the Point E: draw 


F G perpendicularly to CD; and (by- 


the 3d.) the Lines CG, GD, ſhall be 
equal, 


Demonſtration. Sceing the LineAB.. 


s. divided equally in F, and unequally 


in E; the ReQangle comprehended : 


under AE, EB,,with the - Square of 
EF, is equal to the Square of BF, or 


FC, (by the 5ob. of the 24.) In the - 
place of E F, put the Squares of F ©, . 


GE, which is*equal thereto, (by the 
47th, of the 1/f,) In like manner the 
I'5 Line 


177 


176 


The Third, Book of 
Line C D being equally divided in G, 
and. unequally in E; the ReQangle 


CED,. with the Square of GE, ſhall 


be equal to the Square of GC. Add 
the Square of GF; the ReRtangle of 
CE, ED, with the Squares of GE, 
F G, ſhall be equal to the Squares of 
GC, GF; thatis to ſay (by the 47th. of 
the 1ſt.) to the Square of CF. There. 
fore the Reaangle AEB, with the 
Squares of GE, GF; and the ReQt. 
angle of CE, ED, with the ſame 
Squares are equal; and by conſequence 
taking away the ſame Squares, the 
Reaangle AEB is equal tothe ReQ- 
angle CF D. 

Fourthly , let the Lines CD, HI, 
cut each other in the Point F, ſo that 
neither of them paſs through the Center. 
I:ſay that thc ReQangle CED- is equal 
to the Reflangle HE I. ' For drawing 
the Line AF B, the ReQangles C ED, 
HE JT, are cqual to the ReQangle AEB, 
(by the. preceding caſe.) therefore they 
argequal.. : 


- 


; HSE. 


UMI. 


—_ 


?, Euclid®s\EJements. 


parton 1 
* 3 * 
4 " 
;U $S * p! 
a Ec & 4 - 


'O might by this Prapo tion bave 4 


pratical way to find the Fourth 


. proportional to: Three $iven Lines,. or- the 
. Third proportional to wo Lines. 


PROPOSITION XXXVI. 
+. THEOREM 


F from 4: Point taken without a Circle, . 
| one draw a touch Line,. and another 
Line-to cut the Circle, - the Square of the 
T angent Line ſhall be equal to the Reft- 
angle comprehended undex the whole Secant, 
and under the exteriour Line. 

Let from the Point A, taken 'withovut 
the Circle, be drawn a-Line-AB, to 
touch the ſame in Bz. another A C, or 
AH, to cut the Circle. The Square of 


AB ſhall beequaltothe-Reaangle com- 


prehended under AC, AO; as alſo to 
the ReQangle comprehended under AH, 
AF. If. the Secant paſs through the 
Center, as AC; drawthe Line E B. 
Demonſtration. Seeing the Line O C, 
is divided -in the middle in E, and that 
thereto is added the Line. AQO;:- the: 
Reaangle 


he" Fir \Book of 


ReAtangle comprehended under A O». 


AC), with theSquareof OE, or E B, 
ſhall be equal to the Square of AE, (by 


toucheth the Circle in the Point B:Ao 
(by: ther9tb)) the Aiigle 1B Right ; 
and (by:the:q7Mh. of he v8.) the Square 
of AE is equal to the Squares of AB, 
E B., Therefore the ReQangle under 


AC, AQ, with the Square of EB, is 


VL 


equal. to the Squares of AB, E B: and- 


taking away the Squares of E B the 
ReQangle onder AC; LO), {all Þo 
equal tothe Square of AB, 0 | 
Secondly, let che Secant AH-not poſi 
through the Center. Draw the Line 
AH, the perpendicular E G, which 
ſhall divide in the middle tn G, the Line 
"F'H: "draw alſo the Line EF. © 
- Demonſtration. The Line F114 being 


divided equally in the pointG ; and the- 
Line, AF, being added thereto the, 


Recangle comprehenled under A H, 


AF; with the. Square of -F G,, ſhall be: 
equal to the Square of AG. Add to... 
both the Square. of EG z the Reaangle. 


AH; AF; with the Square of FG, 


GE, that .is taſay (bythe 47th. of the, 


Fu with the Square of FE or EB, 


all be . equal, to the Square of F- G,. 


E, 


the 6th. \ of phe 24, )'Now ghe Line AR | 


> iS SO —@ £6 qa of moo ac 


CS as © 


WD. the i Squares of BE, AB: i 


"Euclid"; Amor. 
- as 15 to wm. co the y of the Tf. y 
whe:Ogpare pf E: ; Yorepver; the 

AE( bythe ſame,) is equal to- 


| _ Square of C rt therefore the 


Refangle compprehended under AH, 
EF, with the Square» of \WE, is. 
d 


gaking \from both \tke:Squere-of:BE ,_ 
the ReRangle comprehended under AH, 
4B. a to the Square of 
A 


| Cordll. 1. If you-draw ſeveral Secants 
AC, AH; itheReRangles AC, AO; 
and :A'H, AF, ſhall be-equil amongſt 
themſelves, ſeeing that theoneand the 
other aze equal to the Square of AB, 
-. Corall. 2. If there: be drawn Two 
Tangents AB, AT, they fhall beequal 
becauſe their: Squares are £qual to the 
ſame Refang'ie -AC, AO; and by. 
conſequence amongſt. themſcives * as. 
alfo the Lines, 


- 
i192 
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14 PROPOSITION” XXXVN: : 
THEOREM, 


J F the "Reftangle comprekended under 


the. Secant, and under the exterionr 


\, Line, is equal to a:Line-whichfalls on the 


Circle; that Line toucheth the ſame. 

Let be drawn theSecant AC or AH, 
and let the ReAangle AC, AO, or 
the ReAangle AH, AF, be'equal to 
the Square ofthe Line AB ;ithat Line 
ſhall touchthe Circle : draw the touch 
Line A I (by the 17th.) and the Linel E. 

Demonſtration. Secing the Line AI 
toucheth the Circle, the Reangle AC, 
AO; or AH, AF, ſhall be equal to the 
Square of A I. Now the Square of AB, 
is ſuppoſed equal to each Refangle: 
therefore the Squares of Al,. and of 
AB, are equal ; and by conſequence the 
Lines AI, AB. $0 then the Triangles 
ABE, AE1I, which have all their 
Sides. equal to each other, ſhall be equi- 
angled & the Sth. of the 1ſt.) and ſeeing 
the Angle AIE is Right (by thy 17th.) 
the. Line AI being a touch Line, the 
Angle ABE ſhall be Right, — 

| ine 


UM 


UMI 


| 


S  Euclid's Elements. (xdx | 


Line AB a touch Line alſo (by the | 
HR Se 


US. E, 


Aurolicus maketh uſe of this Proyo* prop, 
ſition to find the Ds.ameter of the XXXVI.. 
Earth. For looking from the top of a Moun« 
tain O A, to the-extremity of the Earth, 
along the Line B A; he obſerveth the 
Angle O. A B, which the Line A.B, muketh 


. with aplumb Line AC : and he concludes 


the Length of the Line AB, by a Trige- 
nometrical Calculation. He Multiplieth 
AB by A B. to have ts Square, which 
he divides by A O, the height of the Moun- _ 
tain :. from which having taken away A O 
there. remains OC, the Diameter-of the 
Earth, this Propoſition ſerveth alſo- to 
prove the Fifth Propoſition of the Third 
Bookof Trigozomery. 


The end of the Third Book. 


FOURTH . BOOK 
IT > OTIS. 
Enclid's Elements.. 


His -Book 6s very neful in Trige- 
it womerry,feeing thut by inferibing . 
Polygon: in a Circle, we bave i 
oe of making the Table... 
of — » of Sines, of Tangent, 
«nd of Secants ; which are very nereſſary 
inAll ſorts of meaſurin?. 
Secondly, ininſeribing of Po TL 
Circle,we have the diverſity of t C Aſpetts 
of the Planets, which + 4 their Names 
from the ſame Polygens. 
Thirdly, tn the prattice bereef we \have 
« method which — tbe Cuadrature of */ 
the Circle, as near the- truth as ſhall be © 
needful. We demonſtrate alſo that a Circle . 
$541 duplicate reaſon to its Diameter. 


Feurtbly,”. 


UM! 


+ ads” =_ 


 Englicte Eleprate. 
Fenebl Frey obey aj 


need of Inc into Cixcles, 
in the deſioning or i Wop of regular For- 


tifications. 
The DEFINITIONS, | 
| 6d Righe Lined feure | is inſcribed Fig. 


a5 


ina Circle, ar the Circles de- Plate! V. 
ſcrib'd' Not we 


pak wha all: its 


he 


4 le, , 
th - a5. ug | Nang 
s 

7s th Fogg: rt 


—_ Ds ge nee oof th 


- | {= Figure is deferibgd Fig; I 
about a Right Lived. the Circle i Sliced 
bed within the) ſ4me/figure, when all the- 
ſides of the Figure touch the Gn 


Þ Fw! the (gircles.. feet 


becauſe its. Sides Ys 3 __ 
K, L, AM. 

_ Atine-i is fitted or-infcribed in a: 
Circle, when it is terminated at both 
3@ws by the Circumference- of the 
Circle :- 


_ 1"; 
Circle : As the Line N 0, | The Lin 
AP is not inſcribed in rhe Cirele. 


PROF OSITION l. 


PROBLEM, 


O Inſcrihe Mia C with Lint, Phih 
_ fir 54 h not its.N:amerey. 
' It is prop3fed” to itifcribe'in. "" MM I 
AEBD, Line which ſurpaſſe 
- "Diameter ,*take th length ieres 
"the Diameter. and1et it be for Exa 
"BC. ' Put the. Foot of the Compaſs ik 
B,. and deſcribe a Circle at the een 
| BG which cutteththe Circle A E BD 
D, and E. ' Draw'the Line B Pa | 
B E. It is evideaf they are equal IF 
by the Definition of a Circle, . 
| u S E- | 
Hit Pi oftihn is necefſ; fe 
'T wing theſe fat 


{60 


1 


ad % vat 


FROVUSHTAYR It. 
PROBLEM. 


0 Irſeribe in a Circle, « Triangle 
equiangled to another Triangle. 

\The Circle EGH is propofed, in 
which one would irfcribe a Triangle 
equiangled to 'the- Triangle A B C. 
., Draw the: touch Line: FE D, (by the 
. 17th, of 'the 34.) and make at the Point 
"of touching E,y the Angle DE H, <qual 
.to the Angle B;.and the* Angle FEG, 
equal" to the Angle C,- (by the 234. of 
the 1.) Draw the Line GH, the Tri- 
 aogle-'E. GH ſhall be equi Angled to 
A BC” 

; ?Demonfiracivi. The Angle DEH is 
* 7equal tothe Angle EGH;' of the Alter- 
nate Segment (by the 32. of the 3d.) now 
the Angle D EH was made equal” to 
the Angle B, and by conſe ence the 

Gare: equat. © The Angles 
© and :H,' arc Ao ers equal; for efke 
"reaſon; and (by he 2. of the ah of 
the” 1ſh;) the Angles A "and G 
: ſhall be:equal. Therefore the Triangles 
"ÞQ H, HY" C, are equiangled. 


PRO- 
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PROPOSITFON: Il. 
PR O-B.L E M. 


led t0.nother. - - 

If .one a cefcribe about a Circle 
GK HyarTtianglecquiangledto ABC , 
one.of. the-SidesB C, ' muſt be continued 
to Dand;iE; and Mee heyy IH 
000! to- the 'Angle. ABD-c:and HAR; 

gal, to 5be i267. & CE, then-diaw 

GM, -E KN, NH-M,. 
chokingen he. Points GyKy H. cFhe Tan- 
Fonts (ſhall meet: rach "other for «the 
Angles. 1 K.l,, GL, bei wif ' 
ene ſhould 'draw the Line h: 
45not drawn AO KGL, "On L,. 
"ould delf2thawrow Brabe: cherefare? 
.(hy the +" Axiom, the:Lines GL, 
KL, -augbt.to concur. _ 
..;. Demonſtration: All the: |Angles' of 
the Quadrilaterl.G-4HM;: 0 
, four, Right 3 | {cejog it may, fie 
into Two Triangles: tbeAngles TOM, 
THEM whichareqnade bythe Fog 
. are.Right ; theace -the Miand 1 
afe equimalentto:Two Right twoll ſas ' 
the Angles ABC, ABD. Now the 
On: Angle. | 


Cheri pogherus aCirelt, Triayyle 


a 


bm. Rn OA a 
_ on, ww qOÞ & 
I” 


70 > 0 og 


= oo I FY ry Fioge Od 


. bes © 


*%. 
«0 


EY - phi p the hogs 


{1 
5 ng pe! For the ie en 7 


N-and HORME We 
pn a 

* enopa$1TION Iv; 
$0: 8-L'z gets 


F you wouldinſcribea Citcle in aTri- 
th # angle ABC; divide into Two equally 
Angles: A BG; ACB, II + 
rS he of ) Ting the Lines C D, BD, 
'concurr/ inthe Point D:” Ther 
draw-fromthe Point D,-the Perpendicu-- 
lacs DE;!'DF,\DG} whith Wall <be- 
as fo that' the-Circle deferibedon- 
as D;'attheepeningD'E ſhell 
les hand G 
tion; The Tri 


| angles DEB, 
DBF; havo-the Anples DEB: DF B;.. 


Equal , fecing+»'they -are « tt; the © 
Angles DBE, DBF, hee equal, 


the Angt:ABCG having been divided 
into Two cqually ; the Side DB i is 


The Fourth Book of 


© - commpn: therefore (by the 26th. of the, . 
J f.) theſe Trian les ſhall' be equal in. * 
be, ſoo xad! an che Sides DE. DE;*4 
ſhall? be "One might demonſtrate.” 
after the vo manner, that-the' Sides, 
DF, DG, are equal. One inay there-:/ 
fore deſcribe a Circle which ſhall' pas © 
raty 1 f 7 E, "7; G; z_ TO: 
the Angles E,F,G,ar t,. the Sides 
AB, AC, BC; W546 Circle , 
which ſhall by conſequeace be inſcribed 
in the Tri iang ©, F 


EOEEION'E. | 
-Þ'R OBLEM. 


To deſerite A Cirelp ahem 4 Triangle.” 


Fyou would deſcribe 2 Circle about a 

Triangle ABC; divide the Sides A B, 
BC, mto;' Two equally, [/m D and E, 
drawing the Perpendiculacs DF,: EF, 
which congurr in the Point F.-:1f-you - 
deſcribe a Circle on the Center F, at the /-* 
opening FB, it ſhall paſs through A 7% 
and Cy that is to ſay , that the Lines 8 
FA, EB, "0 aur 


F 
729 61!; | 


» 
, , ; b P 
> . 
2 SIvID. Goth Demonſtration. | 
- / 4 . q 
y * Fn . . 6 Y , P I " 
L > 4 3 6 > $4 "* 4 414% 7 


ERR Element A 191. | 


of yo the hr Ref o 
C New... AF, BF, arg equal 3, and 
* I theſame GIN BF, CF, 


ai A'L3-2 wy oy 


nn S | , 


Gap j ogy aved tobfiniy's 


riaugle 5n a Circle, aim the” 
63: Propoſition of the Third Book of Tri- 
8, vetry. Thu. prattice uneoefſary for 

to ——_ the Arta of a Triangle, and 
- / {upon a”; of ons. 


; PRO POSITION VI, 
"PROBL E M. 
\ "7 inferihe 4 « Seng aCirele.. 


) inferibe* A. Rs in the Circle 
ABCD; draw to the Diameter * 
Jas, the Perpendicular D C, which may 
F ro: through the C enterE.Draw a gr the, 


BL »AD 3 and eur 
Y have) inſcribed; jn-the Circle the vare / 
JACBD. Demon- 


(bythe deg if.) So then the Arg 
" ECBisfi nel 
the An B tile | 


\v JT Fl qo" a 1 5 
" PROPOSETION vip»: on 


1 $4 BY 

"Þ K QRLEM., V3 ul 

To deſcribe, 4s quare about. 4 Circle, | 
Avil rawn the Two Diameters || 
bring Jeon cutexchbther =| 


— in the Center E; 
ronch-LitieeB thts b 


the Points A,*D 's : 
be dares enquneF as boy 


the Cirtle'& G BD 
— tn. yo Tel 


{JT | 1 


aſp RY ett _ FS! FG, OB, we Þ,'ar E | 


kak. 


nf FLA As, GH, areparallels, 
at --chence 1; ey FCDG, isa paral- 
C © CB $arh. i T3 
' 7 jenc [AB:A6,O0H £24 
on FF; are oak "pn . 
the Lines FG, CD, arc 

* that the /&n) "FCE is 


Sa FCA afar and its Sides 
; pry | " 


12124 


> PROPORTION Vu Wn 
#ROBLEM 


4 To inſcribe 4 Circl i 4 Square. 


16h you -will- infctibe' a Circle -in+the 
Square FGHL; divide the, Sides FG, 
3 p61, HI,F 1, in' the middle in'A; D, 
8, Cz and draw the Lines AB,.CD, 
pbich __ each other it the Point E. 
cp xp the Lines E'A; E- 
are equal ;- ad chai 
_ RYOTDy. ares Right; o 
that 


»"%S #4 £ Sx "or > - LT 5 uf Hoe 5 . - 
LET. *v 4s Al : % LL, & Fs T*%s bd 2 - 4 | X 
jf : % c _” - iy 
v1 " Le 
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ry 
thit ſo you may deſcribe a Circle on the 
Center E, which fhall paſs throu h A, 
D,B, C, and which toucheth.the Si 
of the 5quare. Ne 
Demonſtration. Sceing theL; ab, 
GH, conjoyns the Lines Ls B 
which are parallel , and equal; they 
ſhall bealſo parallel and equal, nr 4 
the Figure AGHB isa parallel 
any the Lines A E, '6D; AG,. ED, | 
n= IT; and. AG, GD, 
AE,ED, ſhall be alfo 
ic is Helach with the others AF, 
EB. Moreover A G, ED, beix a=, 
rallels; and the Angle G being Roh, 
the Angle D ſhall be alſo a Right Angle, 
One may.then on the Center E, deſcribe. 
the Cucle SUNG _ A paſs 
through the Points A and 
which ſhall tcuch the wy hs of the , 
Square. 


PROPOSITION IX. 
PROBLEM. 


To deſcribe a Circle about 4 Square. 
10: deſcribe a Circle about. a Square; 

AB, FD; draw the Diagonals\ 

A E, B D, which cutteth each. other. 


F 
2. 
"x "7 


A = 
4 


Euclid's Elements. 
in'the Point E. This Point E ſhall be: 


Wy " the Center of the Circle, which will 
4 


paſs ghrough the Points A, F, B, D. 
I muſt then demonſtrate that the Lines 
AE, FE,BE,DE, are equal. 
Demonſtration. The Sides A B, FB, 
are equal, . and the Angle Bis Right : 
Therc ah Ta Angles 7 A _ BFA, 
are equa the Sth. of the 1Þ},) and 
ſemi-right, ty the 32d. of the 1f.) I 
Demonſtrate after the ſame manner, 
that the Angles ABD, ADB; FDB, 
DBF, are Scmi-right. So the Trian+ 
le AEB, having the Angles EAB, 
BA, femi-right, and conſequently 
equal; it (hall alſo have (by the 26th. of 
the 1.) the Sides AE, EB, equal. 
One might Demonſtrate aftcr the ſame 
manner, that the Lines EF, EB;EF, 
E D, are equal, 


u SE. 


VV* Demonſtrate in th: Twelfth 
Book that Polygons deſcribed in 


Circles, degenerate into Circles, and. 4s 
thoſe Polygons are always in a duplicate. 
Ratio of "Deir Diameter, that Circles are 


ſe likewiſe. We have alſo need in Prafhical 
Geimetry to inſcribe a Square ang ether 
| K 2 Polygons, 


| 
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Polygons, within" and without a Circle, wn | 
reaxce the Corcls out016 Sqwere, 


PROPOSITION Xx. 
PROBLEM. 


TY make an toſceles Trian wy which 
bath each of the Angles on Pa Baſe 


dewble to the Third. '- 
To make the Iſofceles Triangle ABD, 
© ABD, 
; divide 


which may have each of its An 
ADB, double to the Angle 
the Line AB (by the 11th. of the 24.) 
in ſuch manner «Sp the Square A C be” 
'equal to theReQangle AB, BC. ' De- 
ſcribe on the Center A, at the opening 
AB, aCircleBD; in which you ſhall 
inſcribe BD equal to AC. Draw the 
Line DC, and deſcribe a Circle about 
the Triangle A CD, (bythe 5th.) 
Demonſtration. Secing that the 
Square of CA, or BD, is cqual to the 
Reaangle comprehended under AB, 
BC; the Line BD ſhall touch the 
Circle ACD, in the Point D, (by che 
37th, of tbe 3d.) thence the Angle © 
BDC ſhall be cqual to the Angle” F 
comp! cheneed in the Alternate Sour 
CAD, (by the- 324. 'of the Ird.) * 
Nuw thi Angle B C D exteriour in 
reſpeR - 


Enelid's Elements. 
reſpe& of the Triangle ACD, is 
equal tothe Angle A and CDB; 

therefore the Anple BCD is equal to 
the Angle BD A. Moreover the Angle 


ADB, t equal to the Angle ABD, 
(by -the th. of the 1ſt.) thence the 


. Angles BCD, ,DBC, areequal; and 


(bythe 6th. of the PB.) the Sides BD, 
DC, ſhall be. equal. And ſeeing BD 
is equal to AC, the Sides AC, CD, 
ſhall be equal , and the Angles A and 
CDA ſhall be ſoalſo. Therefore the 
Angle ADB. is double to. the Angle 
A. | 

| ©; TUNIS Eg 

PROBLEM. 


T Q #nſeribe a Regular Pritidhon in 4 
Circle, 

To inſcribe a Regular Pentagon i in a 
Circlg 3 deſcribe (by the 10th ) an Iſo- 
ſceles riangle AB T which ſhall ke | 


' the Angles ABC, ACB, on the Bale, 


each double to the An gle A. ..Inſc 
im the Cirtle, , Triage e DEF, cqui- 
angled to the Triangle ABC; divide 
into Two equally the Angles 'DEF, 
DFE, draw the Lines EG,. FH. 
Laſtly, joyn _—_— DH, DG, OF, 
KR 3 


The Fourth Booklof . 


EH: and you ſhall have made aRegy- 
lar Pentagon, that is to ſay, which hath 
all irs $ides cqual , as well as all its 
Angles. | 

Demonſtration, The Angles DEG, 
GEF, DFH, HFE, are the halfs of 
the Angles DEF,*DFE, which are 
each double to the Angle A; and b 
conſequence the five Arches , which 
jerve to them for Baſes, are equal (0) 
the 26h. of the 3d.) and the Lines H D, 
HE, EF, FG, GD, are equal (by the 
29th. of the 34.) Seconily , the Angles 
DGF, GEFE, having cach for Baſe 
thercof, the equal Arks ſhall be likewiſe 
equal. Thence all the Sides, and Angles 
ol the Pentagons arc equal, 


PROPOSITION :XII. 


PROBLEM. 


Eby deſcribe a Pentagon about- 4 
Circle, ; 

Inſcribe a Regular Pentagon ABCDE 
in the Circle (by the 11th.) Drawing 
the Tangents through the Points A, B, 
C,D,E, (by the 17th. of the 34.) you 
will have ceſcribed a Regular Pentagon 

about 


UM| 


G -_ T 


Ana * Ye Fg Oo 


CY : 


* 3 & I” oa 1 


'about the Circle. 


IT* P 
F , 
— H " 


Euclid*s Elements. 
| Draw the: Lines 
FA,FG, FE, FH, FD. 
Demonſtration. The touch Lines GA, 
GE, are equal (by the Coroll. of the 36th, 
of the 14) asalio E H, HD; the_Lines 
FA; FD, arealſoequalby the Defini- 
tion of a Circle: thence (bythe 8th. of 
the 14.) the Triangles FG A, FGE, 
are - equal in every reſpect; and the 
Angles AFG, EFG,.are equal; as . 
allo the Anales EF H, DFH. And 
| becauſe that'the Angles EFA, EFD, 
are equal (bythe 271th. of the 34.) their 
"halfs EF H, EFG, ſhall be equal: and 
( (by the 26th, of the xſt.) the Triangles 
Ef G, ſhall be equal in every 
red; and the Sides EG, EH, alfo 


| 1 demonftrate. after. the fame 
wionr 


that each of the Sides are divi- 
ded equally into two parts; and by conſe- 
quence, ſecing the. Lines AG, GE, are 
gms GH, HI, ſhall be alſo equal. 
MAGEONE; the Ang les G and H, being 
double; to -the Ales FGE, FHI, 
arealſo.equal.. /We-have then deſcribed 
aRegular Pentagon about a Circle, 


EK 4 P'R O- 


7 
4 a 9 - 
z 

. 
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PROPOSITION XU. 
PROBLEM. 


Inſcribe a Circk in \ 4 Regpldy 
&-' Pemtagon; + F920) T3 
To inſcribe a Circle in the Regvlar 
Pentagon ABCDE: cividethe Angles 
A and B- into. two equally by' the Lines 
"Aa F, BF, which wilt mect at'the Point 
F, Then drawing:the Line FG \per- 
 pendicular-to AB, Ceferibe a Circle 'on 
che Center F, at th&Eopening FG. *I 
ſay that it will tonchal} the othet Sides, 
that is to"ſay, having dramn-FH per- 
pendicular 46 BC; F G,and FH, 
1 be equal, -:/ 2 +5 21-155 6 39548 


» 1421 


Demonſtration: ' Seeireg the -'ehjoal 
Angles A and B' have been dividetſing 
-rwo equally, their halfs 'G:AFT,GBF, 


ſhall be equal; and ſeeing theAngles in 
G are Right, the: Triangles AFG, 


BFG, ſhall 'be' equal pet} hcl 
(by "the 26th: of the '1/R)*S0 the Lines 
AG, GB, are qual. Moreover, 'I 
prove that the Lines BG, BH ; as well . 
as FG, FH, are equal: And the Sides | 
AB, BC, of a Regular Pentagon being 


equal; the Lines+BW,. H C,. ſhall be 
equal. 


"E CY 3 bd A 61 + es A - p Fm 
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equal. AnJ by conſeqence, the-Angles 

G and H being + he and equal, the 
Triangles BFH, HF C, ſhall be equal 
in every reſpe&. And the Angles FB H, 
FCH, ſhall be cqual. A ſeeing the 
Angles B and C are equal, the: Angle 
FCH ſhall be the half of —_—_— 
$0. going from: the one to the other, 1 
demonſtrate that all the perpendiculays 
FG, F H, &c.arcequal. 


PROPOSITION XIV. 
| PROBLEM. 


7T* deſcribe 4 Grele about 4 Regular 
Pentagon. js 

To deſcribe a Circle about a Regular 
Pentagen ABC DE : divide two df 
its Sides AB, B C, in G andH , draw 
the Perpendiculars 'GF, HE. The Circle 
drawn-on' the Center F, at the £1 Is | 

" Demonſtration.” Suppoſe t the? 
Circle be deſcribed alzeady gas 4 
(by the 1f. of the 34.) he having d#! 
"el d the Line A B in-the middle in: 

G; and having drawn the perpendicular 
G F z.the Center of the Circle is. iti: that 
perpendicvlar ; it is alſo in F H, and 
K 5 therefore 


The Fourth Book of *F 
therefore muſt be in the Point of their 
icerſeſtion at F. | 


UsSE.- 


Heſe Propoſetions are only nſeful to 
make wy om of Samet, 4 for 
fracing. out the ground of Cittadets: for 
Pentagon? are the moſt ordinary, Tou muſt 
alſo take notice, that theſe ways of deſcti» 
bing a Pentagon about a Circle, may be 
applyed to the other Polygons. I have given 
another way to inſcribe a Regulay Pentagon 
ina Circle, in Military ArchitcQure. 


PROPOSITION XV. 
PROBLEM. 


T= inſcribe a. Regular Hexagon in 4 
4A C 


zrele. 

To inſcribe a Regular Hexagon in the 
Circle ABCDEF : draw the Diame- 
ter AD, and putting the Foot of the 
Compaſsin the Point D;deſcribe a Circle 

- at the opening DG ; whichſhall inter- 
Ye the Circle in the Points E C, then 
draw. the DiametersEGB,CGF, and 
the'Lines A,B, A F, and the others. 
Demonſtration. It is evident that the 
| Triangles 


Ut 


” A "s - Ds , 3 "2 pr” o "4, : o 
W J - . y * , 
- . ws . 
Do 4 * 
» : - A T « "ws 
| © fudi F . rl J ”e py 
«> of s > oy 


Tria ngles DG,DG e 5 
ral nl FAN ArAd ja hes DDS 


and their oppoſites Ny GA, T.7 = 


each of them the third part of two 


. Right z.and that is 6a. degrees. Noy all 
the Angles which”can be, made about one 


| Point is gale four. Right; that is to 
ſay; 360 
.that is 249, from 360; there-remains 


taking away four times 60, 


120:degrees; for BGC, and FGE, 
whence. they: ſhall g's be 60 ok 
So, all. the Angles ax, the ing 


Ie pany ngle A,B,C, 

pune Arete two Angles 

of Sixty: that.is to ſay, One Hungred 

and Tirrary Gegroes. hall there- 

« {.Gar, ny EN 
tothe Secai diameter, tad Wo; 


usE.” 
Ecanſe that the Side f an nas, is 


the Baſe of. an Arkof Sixty degrees, 
and _ ous tothe mince 4 z its 


Wits all t ers, ag Sides 


hal e\NfSine-of Thirty. and 52-46 


wit pt 4. e we begin Whos Libles of Sines. 
Euclig: | ireateth ,; Hexagon? in the. laſt 
Book: -of bis Elements. 

PRO- 
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Io 6 4 Reglr 7 Penn 
Re ar Cle F ins 
-* Tnſeribe Jn'#Ciffe ap/ cquiliteral 


Triangle A B C'(bj*he 24.) and ®'REgh- 
lar Pentagon qr uuth.) in - fuch 


| « Seehiets Eine in 
is the Sit Phe al "Triangle: 
the Ark A E By ſhall o the uy ; 
whole Cirde,) or 5 fteent 
Ark AE being by fifth Pati, it thall 
contain 7+ ; thence, E B contains two : 
and if you divide'itin the middlein I,. 
each part ſhall be a fifteenth. 


1 


FW v1 "int BSE, AP? ak | 
WIS) >; 
T: phe wo. is pe olygotts Yo te ya 


in the we of Proporttan,' wery fe 
methody. 


% AP po# \ ay . 
methods to inſeribe all the ordinary Pely= 
one did not d their ſides by this 


ment, 5 


Propoſution, or ſuch/fikg. 
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FIFTH BOOK 


0 Þ 
Euclid's Elements. 


{Hu Fifth-Book is abſolmtely-ne- 
ceſſary to demonſtrate"the Prope. | - 
, poſitions of the Sixth Book, It | 
s containeth f moſt any 
Dottrine, and a way of arguing by Prop.r- 
ron, which of Tl Joh nt 
rief. So that all Treatiſes which art 
founded on Proportions, cannot be without 
this Mathematical Logick, Geometry, 
Avithmetick, Muſick, Atronomy Starichy, 
and ts ſay in ene word all the Treatiſe! 0 
theScieftes are demonſtrated by the Propdſ 
tions of this Book, T he greateſt part of Mea || 
ſuring is done by Proportions, and in prattt- 
fJal Geometry. And one may demonſtrate 
all theRules of Arithmetich by theThearems 
hereof, wherefere it is not neceſſary to have 
reconr fo 


| -.. Euchd's Elements. 
" Feconrſe to the Seventh, Eighth, or Nimh 
| Books. The Muſick, of the Ancients" is 
| ſcarce any; thing elſe - but the © Doltrine 
of Proportion applyed to the Senſes. It 
# the ſame in Staticks,which conſiders the 
Proportion of Weights. In fine one may 
affirm, that if one ſhould take away from 
Mathematicians the knowledge of the 
Propoſitions that. this Book giverh ua, the 


remainder would be of little uſe. 
 . DEFIN[TIONS: 
Leſſer quantit: 
6 | A compared with 
0- | a greater, is called a 
It part. eAs sf one com- 
al pare the Line CD of 


r- Two Foot, with the 
Ind Line, AB of ſix, it. 45 called apart. And 
0: | although 5n_effet CD be. net n AB, pro- 
on | vided the Line AE equal to C Ds fond 
th in AB, there # given thereto the namt of 


t, 
rhe whole correſponds toitspart: and 
this ſhall be. the greater quantity compared 


& {| withthe leſſer , whether it comams the ſame 
He mu or ; bat it 'anh not contain the 
-. fane., .\ \ 


Parts or quantities taken in general are 
| divided © 


- 
» 
# 
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The \F:fth Book of 
divided erdinarily into a parts, ahd 


| An Aliquot \ part: (which Fucks 
Jefinns in this Book) isa-Mapnitude'sf 
3 Magnitude, the leffer of the greater, 
when. it meaſureth irexatly. Thaty 
29 ſay, that it is «leſſer quantity compared 
witha greater, which it meaſureth preciſely | 
As the Line of Two Foot taken 
times, is equal t0 4a Line of Six Foot." 
2. Multiplex is a Magnitude of a 
Magnitnde, the greater of -the leflers 
when the lefſer meaſureth the gre 
That is to ſay, That 200g ne i 4 
quantity compared with 4leffer, which 4 [* 
contains preciſely ſome numbtr 0 ;4 Il 
vor 


__ 


SB =. 4 = >.> = n—_— = 


Por Example, the Line of Six" 
treble to a Line of Tmo Poor. 
Aliquant parts, is a leſſer quanti 
compared ith. & greater, whithi it me 
fureth-not-exadly. $02 Line of 4/ = | 
is an Aliquant: yo of a Line of *10 9 
Foot.. G S 
Equimultiplexes are | Magrindes| 
which contain tqually: their- Aliquop| 


ts, Ls Lt 
I RE  RSOARAN Z \ 
A and C ſhall be eqiia 


Ayttiplexes f B Fe 


UMI 


Eucli*s Elements, 
td z.. Reaſon, (or. Ratio). is 2 mutual 
Frebitade or\relpect of one Magnitude 
4 [toanother of the, lame Species. I have 
'of | idded of che ſame Species. 

r, | 4. For Exclid faith, that Magnitudes 
# | have the ſame reaſon, when deing multi- 
#d | flied, they may ſurpaſs each other. To 
hl. divhich, oy muſt be of the ſame Sptties. 
' In effect, a Line hath no manner of Reaſon 
with 4 Surface, becauſe a Line taken Ma- 
thematically is conſidered without any 
Breadth : ſo that if it be wultiplyed 48 
warty Himes as you pleaſe, 5 grveth no 
| wi th, ad notwithſtanding 4 Surface 

þ Freadth. 
_- ing that Reaſon is a mutdl habitnde or 
refpet of 4 Mags itude to anather, it ought 
2 Two es. That which the Philo- 
| [pr mend would cebfondetine. named by 

hematicians Antece ent, 4nd he 

* Fitrw i called Confkequent. As if we com- 
" the Magnitude 4, to he oa 


this Cabins or Rea FEY 
# pry the Hat; vs (for - 


c Reefon of. B ta A,} wy «ve ng acg 
q- the Meaqnirnde Rani for conſequent 
\ be Bags HM "PA \ 34 4.4 ? | 


*\ 
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The Reaſon or "babitude of one Maynz. f 
tude to another, 3s divided into rational 
Reaſon, and irrational Reaſon. Ration | 
Reaſon is 4 habitude of one Magnitut ty 
another , which is commenſurable therets; 
that is to ſay, that thoſe Magnitude: haw 
4 common meaſure, which meaſureth bath 
exaltly. eAs the reaſon of a Line of 4 
Foot, to a Line of G, 3: rational; 
becauſe a Line of two Foot meaſureth buh 
exaltly : and when this bappeneth, tha 
AMagnitudes have. the ſame Reaſon arme|* 
Number bath te another. | For Example | © 
becauſe that the Line of two Foot, wbichul 
the common meaſure, is found twicownthel 
Line of 4 Foot, and thrice in the Ling of 6; 
the firſt to the ſecond ſhall bave the ſane (© 
Reaſon as2 to 3. We "2 

Irrational Reaſon is between Two., ; 
nitudes of the ſame Species which 
commenſurable, that i ts ſay, that bavenl 
a common meaſure. * As the Reaſon of the + 
Side of 4 Square to its Diagonal, fe | 
there cannot be fond any meaſure, altouyhl + 
never ſo bittle, which will meaſure btil * 

Four Magnitudes ſhall be in thi ſan” 
Reaſon,. or ſhall be Proyortionals, when. 


Ww* £& 


a GB. «6. a” ww * << 


Reaſen of the firſt to the ſecond, ſhalbe ti 
ſame, or like to that yo 2] 50 
our! 


md 


» *Euclid's Elements. 
wn; fourth : wherefore to ſpeak, ly, Pro- 
Bf go i 4 pk Y, R wig I” one 
naltl finderb it difficult to underſland in what 
dt], confiferb this ſimilitude of Reaſon. It 
wonly to ſay that two habi:udes or Relations 
healke. For Euclid hath not given a juf 
Definition, and which might have explained 
its Nature, having contented bimſelf to 
| give 14 4 mark by which we may knew, if 
Magnitude have the ſame Reaſon. Andthe 
bak bſcurity of this Definition bath made this 
rene | Book dafficulte. 1 will endeavour to ſupply 


def, 
*\ 5 Exclide {aith,that Four Magnitudes 


ef: have the ſame Reaſon, when having 

1 taken the - Equi-multiplices of the 

e1-firft, and of the third ; and other Equi- 
> | multiplices of the ſecond, and of the 
| fourth; whatever combination is made, 
- when the Multiplex of the firſt is greater 
wel . than the Multiplex of the ſecond; the 
© Multiplex of the third ſhall be alfo grea- 


Falter than the Multiplex of the fourth : 
wil And when the Multiplex of the firſt is 
hd equal, or Ic than the Muktipley of the 
1 ſecond; the Multiplex of the third is 
ad. cqual or: leſs than the Mulciplex of the 
[*& fourth. That then there is the ſame Rea- 
18 ſon between the- firſt and fecond; as 
there is between the hird and fourth. N 
& s 


LY 


7 he «Ts Darke 


As if there | 
poſed jour M agnitud 

B, + ©, » D. H 
taken the Equi- 
plexes of * A gmt 
which let be E and G, 
quintuplex : F andH 
donble to B and D. Jn 
like manner, taking K 
and M, quadruple to Aand C : Land 
double to B and D. Taking again O and 
Q, triple 10 AandC: > and R que. Nd 
aruple to B and D. Now becauſe E being || - 
greater than F, G is greater than Hs ||: 
and K beng eq qual t8-Z ;, Mis equal te N':; 
In fine O being le er, than P;; L © lefſer/ 
than R. Then 4 have tha ths ſame Reafa: n 
to B, aa Cto D. 1 believe rhat Euclid) 
ought Fol have Dnoeeel þ ra 
7107, [ec it. 5 ſointangle it can. 
paſs 7 44g 5% gp 

To explain well what Proportion is, it #1 

pang woes the ſam | 


to fr eiger pf nfs. 

þ one may fay in generd,, | | 
5 Og the firſt muſt de akike part,or |, 
4 likg whole, in reſpel} of the ſecond, us || 
# the third, compared to. the fourth + 
notwithſtanding becauſe this Definition doth 
not convene with the Reaſon of equality, 
there mul be given @ more general ; _ | 

”m 
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Euclid Elmients. 


#- int ble, © it be expo 
"Is mi ork - gf *. 
# Alrquot parts are roſes x Fans . 
tives" in; thitr hole, ac th a 
* wine iwo mreſ] tf fo 
yet parts, becay, F 
oboe od 


tw x0 wil bave the [ſame 
Ly eel meas the third bath {me E 
9, 87 t ſh-contajns 14 times 
Miquot part of the ſecond ben Tm the 
jo" contains althe wy part of the 4th. 

Us 4s CONFAINS 4s 199 
EZ 2 D. ] thnes A rao wag 

m * Thouſandeb, a Millionth 
jr of B: as C contains 4 Hundreth, 44 
Theaſandeh, a Milionh part of D; and. 

"of any other Aliquot parts imaginable - 
there will be the ſame Reafon of AtoB; 
Hef C to D. 

"To make this Definition yet clearer; 1 
will in the firſt phace.prove;that if there be 
the ſame reaſon of A to B, a5 there is of C 
vD; A will contain- as wany times the 
Abquot þ arts of B,"as C doth of D. And 
I'wl afterward prove, thatif A contains 
« many times the Aliquot parts of B, as 


MC doth of D; there will be the ſame Reaſon 
ſto B, avof Oro D. | 


The 


% 


The frſ Point ſeemeth evident eno 34 "y > 
provided one doth conceive the » [= 
for if A contains one Hundred, and one'J0 
time! the tenth part of B; and C. only On 
Hundred times the tenth part of D : the' {4 
Magnitude A compared with B, would by 

a greater whole, than C compared with Dy. 

ſo that it could not be compared after the 
ſame manner, thatis to 19; the habitk 

07 Relation would not be i 


F Y . WW 7 
the Reaſon ſhall L id S.ghr 15 10 ſayyif" 


AB contains as many times ; 
part! whatever of 'C D, as E contains Wy". 
Aliquet partsof F : there fhallbe the fant 
Reaſon of ABtoCD, acof E to F. Fol 
I will prove that if there were not the ſank 
Reaſon, A would contain more _— 
Aliquot part of B, than C comtaineth -alik 
Aliquot part of. D : which would be cons 
Irary to what we had ſuppoſed. 1 
G Let. us ſuppoſe 
A——— - ['—B then that there ij. 
(mm 0.40 nm SI 4 greater reaſon of. 
| 2x8 AB toC D, than” 
F of E toF; that by 
10 ſay, that A'Bi 
greater than it ought to be, to have ces 
fame Reaſento CD, as E hath to F, Where | 


fore 


- = #4 * , \ lh I, EF 4 REDS vP how.” + 
pL. - * P - 
A 
- 
s #t's 
ACl1 * 21 
a" £ - 
= 


by Jore 4 leſſer Magnitude than AB, for 

+ LExanple, A G ſhall baverhe ſame Reaſon 

ln.CD, 4s E to F. Divide C D in the 

6 [niddeis Hi ard HD, \in the middlein'1 
$14.1 D, in the widdle in K; | Incontins- 

& [ing this Doviſien.you world find an Abiquet 

parnnf C D leſs than G B; let it be KD. 

. Dewonſtration, Secing there 51 the ſame 
Reaſon .of AG t0.C.D, as.of Eto F; 
+ 146-will contain at. many. times K Dan 
ad | dl Aliqnat part of F.. Now AB con- 

tam. K D, ence more than AG : thence 
o6- | AB will contain oncomore K D an Aliquet 
Nears of -C D, than E doth contain 4 
"| ble Aliquot \part of F; which would be - 
: | contrary to the ſuppoſition, FIIGED 
| -6 will be a greater Reaſon of 
: | the. firſt quantity to the ſecond, than of 
{| the third to the fourth: if the firſt con- 
4 tains more times any Aliquot part of the 
74 fecond,: than the'thirg. doth contain a 
| like Aliquot part of the fourth, 4s 101. 
iy | #ath-a;greater Reaſon te 10 than 200 to 

"| 20; becauſe that 101:contains One Hun- 

© dred and one times the Tenth part of 10 , 
of} 41d-200 contains only One Hundred times 
ll 'he Temtbpart of 20, which 1: 2. 


7, The 
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-7. The Magnitudes or quantities-which 
are in theſame Reaſon, are called Pre- 


portionals. 


8. A Proportion br Analogic, "—”4 


—_ of Reafon _ wa ren 0 
onougnt to ad 
three cm gy to the 0nd there be ſing. 
latude of Reafo on hems. 
antecedent bor the conſeq A; it Jremudle. 
there ought 10 be four, '4+ when we-ſaythet 
thre is the ſame Reaſon of AtvB, ate" 
C'ts D: but becauſe the'conſtquent of the 


firff” Reaſon be taken-for antecedent 
in the Grind Thres terms ſuffice, as 


when-I ſay that there is the ſame: Reeſe | 


of AtoB, asof BroC;. 

10. Magnitudes arein continued Pro 
portion, when the Terms between them 
are taken twice; that is to ay, as an- 
tecedent and as conſequent . As if there 
be the ſame Reaſon of A*to By as. of _ 
to-C, and of C tro Dj © 

11; Then A to'C ſhall be: in du- 
plicate Ratio of A to B: andthe Ratio 
of A to D- ſhall be in triplicate Ratiots 
that of A to BB, 


UMI 


ich 


We 
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Shan EEE LT SE SES ES : 


? dorms deal of 


"I 


- Euclje's, a 
It itobs taken notice, that there is a 


difference between double 
and duplicate Ratio!: We ſay that the 


* Rethoof f our to tipo 33 double, \ that's to ſay, 


four ts _ dowble of rwo, whence 3 followetb 
that the number_two,. 2 that which giveth 
the Name to this Ratio, or rather tothe 
Antecedent of this Ratio. 'So we we ſay, 

dowble, eriple,” quadruple, Wintuple, which 
ly iſe raken from thoſe anwhers, 


duo; tres, qatuor, quinque, compared 
with whity: 


ISS We" better” conteive a 
Reaſon | when: its terms are ſmall. But as 


' o] havt' already taken notice, thoſe De- 


Bomindtions all rather «on the Antecedent 


than on the Reaſor itſelf + we call that 
double, triple, \Rea 


0 af Ratio, \when the 
Antteedent i double or triple' 10 the! cone 
ſequent : * bur a we” ſay the Reaſon is 
duplicate, we mtan a Reaſoncompounaed of 
two like Reaſont, as if there be thi ſame 
Reaſon of two to four, as of faur to eight, 
the Reaſon of 'two and eight being” cons- 
Pen of rhe Reaſori 'of two al forr, 
and of that of fow? and: ezpht , which are 
alike; and as equal the Reaſon or Ratio 
of two to eizhy; ſhalt be duplioatedby each. 


Three" to' twenty ſeven, it « duplicated 


Aieſwis 


that of three to nine. The 
two to ”—_ is called Janus 


The Fifeh Book of 
that is to ſay, two is the half of four * but 
the reaſon of two. to, ezght ts duple of the 


| ſab-duple;" that 15 to. ſay; that: two 45. the,- 


half of the half of #git :\'as three. # the 
third of the third of twentyſeven; where you 
ſee there 1s taken twice the Denominatox 
4 and *, In like manner, eight to twa ts a 
duplicate reaſon of eight, to four, brcauſe 
t1g1t 35 double to four,but exght ts the doubly 
of the double. of two. If there be four termy 


in the ſame. continued . Reaſon, that of the: 


firſt and laſt us triple to that of the firſt and 
ſecond, as if one put theſe, four Numbery, 


two, four, eight, ſixteen;. the reaſon of / 


two to ſixteen 14 triple of two 20 four for 


two #8 the. balf of the balf of the half. of G 


ſixteen, - As the yeaſon pf fixteen.to two, 
z triple of ſixteen to. eight.; for ſixteen 
1s the double of erght, and it 1s the dunble 
of the double of the doubig of two. 

12. Magnituces are; homologoys,. the 
Antecedents..to the . Antegedents, and 
the Conſequents tothe Contequenys.. As 
.&f rbere be the ſame Reaſon of Ato B,..ag 
of CioD, A and C are homologams, or 
Magnitnaes of a like Ratio, * 

The folonung Definitions. are. ways of 
arguing by Prepettion, and. it. 15 priti0te 
pally to demorſtrate. the ſame that this 
Rack u compoſed, = 

: : 13, Al- 


___ MS. > a fie tk. F'4 a_—_ tl« Py 


ut 
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; 13: AlternateReaſon, or by Permy- 
tation, of Exchange, is, when we co,n- 
pare the Antecedents one with the 0- 
ther, as alſo the conſequents. Foy e:x- 
ample, if becauſe there is the ſame reaſou 
of AtoB as of C to D, I conclude there 
« the ſame reaſon of AtoaC as of Bio D; 
this way of reaſoning cannot take place but 
when the four terms are of the ſame Specie z 
that is to ſay, either all four Lines, or 
Superficies, or Solids. Propoſition 16. 

. 14, Conyerle, or Inyerſe Reaſon, is 
a compariſon of the Conlequents to the 
Antecedents. As, if becauſe there ts the 
ſame reaſon of AtoB as of Cto D, 1 
conclude, there 15 the ſame reaſon of B 
to A as there 8 of DtoC. Propoſits- 
01 IG6« 

- I5- Compoſition of Reaſon is a com- 
pariſon of the ——— and Conle- 
quent taken together, to the Conſequent 
alone. As, if there be the ſame Reaſon 
of Ato B as of C to D; I conclute alſo, 
that there is the ſame reaſon of AB to B 
4 of C D to D. Prop. 18. 

16, Diviſion of Reaſon is a compa- 
riſon of the exceſs of the Antecedent 
above the Conſequent, to the ſame Con- 
ſequent. * oh F, there be the ſame reaſon 
of ABto B, 4 of CDto D, I conclude 
| 3 that 


-,- 


that there" 15 te fume reaſow'of A th B 
as of ©'D." Pr 
I'7: #FReafon- is the com... 
parifon of the Antecedent tothe diffs. 
rence i rk As, Key yong 
reaſon of 4B"to B, \av'of C'Ptv- 
rats, 'y that there. is "the ſame redſen 
of A'B 12, ac of C Dro C.. Poopeſi. 


0118. 

18. Proportion of Equality i # com 
pariſon of the are Sore” 

[EFTD;] leaving in the 
" F. G. H. inidale A if there were 

22.2 the ſamt-reaſon of At}. 
acof E to F, and'of B'roC a« of Fee | | 
G, and of Cto Dai of Gro H, I'draw. 
this Conſequence , that. there is therefore 
the ſame reaſen of Ato D as of Eto 

19. Proportion of Equality well rank; - 
ed, isthat'in which ane compareth the 
Terms, i in the ſame manner 'of Cong 
a: in the preceding E xample. ob he 

20. Proportion of Equality il ranked, 

is that in. which one compareth the 
Terni with a different Order. -4s f 
there were the ſam? reaſort of "A t0'B 46 
of G to H, and of BrC axz»f Fto CG, 
and of CigD aof Eto F. 1 draw this 
Corcluſion, that there us the ſame reaſan 
of Aro D as of E to H," Prop. 28. is 

gre 
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Euclid's Elements. 
Flere 14 All. the ways of arguing. by. Pro- 
portion. There > the ſame. en Ato 
B as of Cto D; therefore by alternate 


j reaſon there the ſamt reaſon of Alto C as 


of Bto D: and: by 41wverſed reaſon, there 
&s the ſame Reaſon: of Bra Auof DroC; 
and by: compoſrtion, there is the ſame reaſon 
of AB tfoÞB. 4s of -C D'to D; b 
Diifpon:of Reaſon, if there be t 

Face of ABtoB a of C Dro Ds 
there us the ſame reaſon of Ato B as of Cto 
D; and by Converſion, there 1s the ſame 
reaſon of ABto Aasof C DtoC. 

By reaſon of Equality well ranked, if 
there be the James reaſontof Auo B as of C 
to D'; and 4'ſo the ſame reaſon of Bto E 


j «of Dio F5, there will be the ſame re<- 


fanof AtoE of CroF, 

By. redfon.of Equality ill ranked, if 
there be the ſame reaſon of Ato B as of D 
twF, and alſo the ſame rexſen of Bto E 
as of C to D; there will be the ſame reaſon 
of = E lng to F. | 

s Book contains twenty five Propoſiti- 
ons. of Euclid, to which oo bas fre ad. 
ded tex, which arereceived. The firſt ſix of 
this Book, are ſcful only to prove the ful- 
lowing Propoſitions by the metbod of Equti- 


 mulriplices - and ſering 1 do not makg uſe 


of that. method, 1 begin at the ſeventh, 
| L 3 Withe 


The Fifth Book of © 
without changing the Order or Number of 
the Propoſutions, ery 

The Demands or Propyſitions. - 


Three Magnitudes A B C being pro- ' 
poſed, it is required, that'it be agreed 
to, or pranted, that there \s a fourth 
Magnitude in Poſibiliry, to which the 
Magritude C hath'the ſame Reaſon as 
the Megnituce A hath to the Magni- 
tude B. | 


- PROPOSIT LON VI. 
THEOREM. 


He Magnitudes which are equal have 

4k the ſame reaſon to a third Mapni« 
tude; and one and the ſame Mapnitude 
hath the ſame reaſon to equal' Magnitudes. 
kg 71 If the Magnitude A and Bare 

C ' | equal, they ſhall have the ſame 
'Y 3.” reaſon to.a third Magnitude C; 

? | Demonſtration. . If one ofthe 
two, for example A, ſhould have a great 
er Reaſonto the magnitude C, than By 
-A would :contain more times a certain 
aliquot part of-C, than'B would contain; 
thence A'would. be greater than B, con» | 
traxy to what we have ſuppeſed.:- 


of 


e 
e 
: 
- 
- 
- 
) 
. 
= 
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ondly, 1 ſay if Aand Bare equal,, 
OT Aid-C PAby have the time Res? 
ſon to - Magnitude A, as it hath to the. 
Magtitude B. 

Demonſtration, If the tude C 
ſhould have, 2 reater | f Ay Wy the 
Magnitude A,,than it arh tothe Mag-' 
nitudeB.; it-ought to contain more times 


an Aliquot of t e Magnitude A, than it 
- doth. contain a like Aliquot part of the 


Magnitude B. So that, that part of A 
ought to be leſs than a like Aliquot part 
of B, . Thence A. ſhould be [eſs than B :; 

which is contrary to, the ſuppoſition, 


| PROPO SITION VIII. 
; THEOREM ' 
Pi greateſt of Two Magnitudes, hath 
Aeggreatey - Reaſon to the ſame third, 
hanths efſer , andthe ſame Third. hath a 
le ſſer Reaſon 10 the greater Magnitude than 
it hath to the leſſer. . 


? - +: 1 ſuppoſethat 
ATTETTSS one , ſhould 


 epdbLadiantt 536 compare the 


rite avon Fig Cf) nitudes A ' 
a] fp FH with « 
theſame third 
EF:;-and that AB be greater,than C. 
| ay that;there is'a greater Reaſon of 
L 4 AB 


E234 


7; pa 96 of 


AB to EF, oy 6f"C to'EF. "Feet 
XD be taktn equal' to'C:and KEEP | 
be divided in the middle, andthe half 
again in the. middle, and ſo continuedly 
uncillfuck't if one fin GF, an Atiquor 
pitt of oo © be1eR thad DB. "TY 

Demonfrition. and” C'are 
equal; thence” there ph F- 
of A D to EF, asthereisof Ct6 EF 
(by the 7th.) and (bythe 4th. Definition) 
AT) ſhall contain as tnany.times G F an 
Aliquot part of EF, as C containerlithe 
ſame. Now AB al the f 
once more, eing D'B is greater hin 
GF: whence (by the 5th. Definition.) the 
Reaſon of AB to EF, is _ than 
that of C to'the ſame third 

Secondly" [ fy, that 'E- % hath'sIefer 
Reiforn to '&'B, than 46 the" Mah ghitude 
©. Eer thete be raken'any A or part 
of ©; for Exatnpſe the 3h F 7 as 
many. times as it can bÞ taken in' E F. 
Let us ſuppoſe that_it_| be found therein 


fe times, <ither it will leave ſomething 


ofthe Magnitude E F : after -having been 
taken fiverimes. .Qr will leave nothing , 
that is ts fay, 56 will med{ure exattly 
EF, it isevident that five fourths of the 
Magnitude A B will be a greater Line, 

than the Foutth'ef e taken Gfetinles 

Q 
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Þ that it cannet be found tv be five times: 
in EF, And if 'the fourthof 'C taken 
fire rimes,. falleth ſhort av itt G : either 
the fourttof AB taker five times, will 
teachiro F 4 or fat taertim FE If it rea- 
cheth to F, there will be ' the fame 
Reaſonof EF to AB, as of E G-to C: 
by the preceding Argument EF to C 
haha greaterReaſof to C, than toAÞB. 
That if the Quarter of AB taken five. 
times reacheth to I ; there will the ſame 

Reaſonof EI toAB, asof E'G andC, 

Now E I, or E F hathasgreater Reaſon 
than EG to C. Therefore EF to C 

hath a greater Reaſon than the. C,me 

EF toAB. 


PROPOSITION. IX; 
THEOREM. 


KF Agnitudes: areequal-when they bave- 
YA. the ſame Reaſon to a Third Mag- 


nitude. 


AB If the Magnitudes A and 
12.12.164 Þ' have the ſame Reaſon 
Ml to a Third Magnitude C: 
Ifay Aand Bare equal, _ 
Demonſtration, If one of the Two: 
for Example A, was greater than B; it 
would have a greater Reaſon to the Mag-- 


L 5 nitude 


The:Fifth Book of 


nitude-C (by the 8th,); which would be 


contrary'to-the Hypotheſis. 


Secondly, if the Magnitude C hath the 


lame Reaſon: to the Magnitude A, as it 
hath; to the Magnitude'B:. I ſay that A 
and B, are equal, for if, A was greater 


than By C would haye a greater Reaſon 


to the Magnitude B, thanto the Magni- 
tude A; which waulgd be: alſo.conttary 
to the luppo'ition, | 
- PROPOSITION Xx. 
THEOREM | _ 


=—_— Magnitude which hath the greateſt 

Reaſon to the ſame Magnitude, us 

the preateſt, and that is theleaſttowhich 

the ſame hath the greateſt Reaſon, 

[a,8, C. If there be agreater Reaſon 
» 2” between A and'C, than 


between B znd C:1 {ay that A is greater _ 


than B, for if A and B were equal, 
they would have the ſame Reaſon to C: 
if A were leſs than B, there wou!d be a 
greater Reaſon between B and C,. than, 
between A and C., The one and. the 
other. iscontrary to.the Hypotheſis. 
'Secondly,. if there be alefſer Reaſon 
betyeen. C ard A, than between C and 


_- & = > wo WW 
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'B,: 1 fay thatA hall be greater than 
B,: Forif A and Byyere equalz/ C would 
have the ſame Reaſdnto both (by the 8th.) 
"If A'was leſs than B,, C would have leſs 
Reaſon to B than to A, the one and the 
other is.contrary to what we have ſuppo+ 
ſed, FMEd (2wTa 2 215! 2a 050 


» PROPOSITION XL 
| THEOREM. 


He Reaſons which are equas ef he 
L fame Third, are alſo the ſame anz to 
another.” - | | "NR. 
AB,C,D,E, F: If there be the ſame 
* 2.8:4 6.3.\ Reaſon between A 
| and B, as between 
C and D; and if there bealſo thefame , 
Reaſon between C- and'D, as between * 
Eand:F-:'I fay there will be the ſame: 
Reaſon betwen- A- and By: as between 
Erand F; vl 
Demonſtration. Seeing there is the 
ſame Reaſon between A'and'B, as there, 


is; between C and DZ A haſt contain as, 

many' times' any Aliquot part whatever * 

of B as C containeth alike Aliquot pare. 
No 


of-D, (by the 5th. Definition.) and 1 


like manner, as many "times as Cons 


taineth 


- 


B;. as there is between. E and F, 


PROPOSITION XII. 


THEOREM. 


F Mfveral Magn tndes are Proportional 


there ſhall be the ſame Reaſon of one. 


Amecedent to its conſequent, as of alt the 
Anrtecedents takgu together, to- their conſe- 


quents. 


a * B,. 
4-13 
CD 
- "UP: > 


mmm” 


If there be .the ſame Reaſor 

of AtoB, as there isbf -C td; 
D:-:1 ſay that there 'is the: 
ſame Reaſon of Aand C,taken 


togetherto B and D, as of A 
toB. 


. Demonſtration. Seeing there bs the 
ſame Reaſon of A to B, as of CtoD;. 
the. Magnirude. A ſhall contains many: 


: 


any Aliquor part: whateyer of B,, 


"contains alike: Aliquot part: of D ; 
Pu Jawa thefour;h (by the 52h. Deſi. 


nlzan.) 
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taineth that Alituit partaf D; E coi 
tains alike Aliquot part of F. T6 

_—_ timsas A-containgth ariy Ali | 
| teveref B,' E ſhall contaid'alls | 
a Nike Aliquar part of F. Therefore thefe 
will be the ſame Reaſon betweeri Ain 


£2 6 x 
- . % 
4 8% IR | A, = 'J 


UM 


fo then A C ſhall contaings moni} times 
I | [ove fourth of B D, A contnigs the 


wiſe, -.. 


het", bo Ps 4 7 £ . V 5 +2 , 
0 - * BS # 4 
= . _ 24 - 
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fourth of' Dy. ae one faurtts. 66 BD: 


fourth of B: and what I fay..dfotlie- 
fourth verifieth it ſelf of all other: ali- 
quot parts. There is theref6rethe ſame- 
reaſon of A.to B, as of A-G-to B D. 


PROPOSITION. XHE 


THEOREM 
F of tuo qual Reafens the one 1; gremeer- 
than 4 third, the other ſhall be ſo tikp- 


LAB: CD: EF.] If there be the fame 
TFT — feaſon vf A to B, as of: 
GC to D, and that-there is a greater rea- 
ſon of AtoB, than of E to F:, I'fay that 


 thanof EtoF. - 12 


Demonſtration. Seeing there is a- 
greater reaſon of Ato B,than of E to F,A- 
ſhall contain more times any-aliquot part: 
of B, than E contains a like aliquot part 
of Fy (by the. 6th. Definiien. ) Now C 
contains a like aliquot patt'of D, as ma- 
nytimes 4s A cohtains that-of By feeing: 


there is the ſanie reaſon of A toB, of 
TY 


E _ F LE ns - ; "7D, h as : Ox lk. p : 
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.C.thD :. ſo then-C' contains an aliquot 


part. of -D,"tnor&'times-thdn E-contain- . ; 
-etva like aliquot part of F;- thence there. 
is a greater feafon of C to D,'thar' of | 


© $0-E. 7 - =o | 
- PROPOSITION XIV. 
"THEOREM. 


F there be' the ſame Reaſon of the firſt 
Magnitude to the ſecond, as of the 
Third to the fourth : if the firſt be greater, 
equal, or leſs than the third, the ſecond 
thall be greater, equal,. or leſs than thi 
fourth... -. Ju . vg : ” y. 
tnere be the ſame 

[A, 6, CD] reaſon of A.to B, as of C 
to.D ; I fay in the firſt place, that if A 


be greater than Cz. B ſhall alſo be great» 


e:thanDt 2 4: I io 7 7 
Denonfration: Seeing that Ais great? 


er than C, there will be ( by ihe gth.) 
a greater Reaſon. of A toB, 'thari of Cto- 
B, Now as Ais to B,ſvis C to D; there-- 


, fore there ſhal} be a greater reaſon-of C 


to, D, thani.of C to. Byrand by conſe ! 
quence, ({according' to. the. tenth.) B ſhall-* 


be grcater than Dc. | 
I ſay. in' the-ſecond- place; that if 'A 
be equal.to. CB ſhall be alſoequal to D; 


De- 


+ Q.L25, wt ther $ prom, 25 Oo Hh, 
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4 are c [, there will be the 
a ofAt 


AST YT Oo 


- Enclid's Elewents. 
- Demonſtration, Secing that A and C 
ſame rea- 
Ato B,as ifCtoB, (by the 7th.) 
Now as Ais toB,. f&CtoD; thence 
there is the ſame reaſon, of C to B, as of 
Cto D; and by cohſequence; Band D 
2re equal (by the ninth.) and in the 
third place if Abe leſs than C, B ſhall be 
2ſoleſs than D. 
& Decnotftration. Seeing that A is leſs 
than C, there will be a leſſer reaſon of 
AtoB, than of C toB, (by the 8th.) 
Now as Ais to B, ſo is Cto D; thence 
there will be a leſſer realon of Cc toD, 
than of Cto B; and by SE 
ar] to the nth ).; B ſhall be 
an 


PROPOSITION. XV. 
THEOREM. 


Ht Equimultiplices and like aliquot 
_parts are iy the ſame reaſon. 
y If the Magnitudes 
| Cand Dare Equimul- 
1 tiplices of A and B 
4 their. aliquot 


. reaſan. of A. to. B,, as 


of 


] there ſhall he the me | 


237 
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of C'to D: let the Magnitude O be &.h5+ 
vided into Squates A, which hall f} 
beE, F, G:+.let rhe Magnitude D'hy 
bivided' into parts equal to B, ſeei 
that Cand D are Equimultiptices &f 
and B: there will be as many: parts.n 
the one as in the other. 

Demonſtration. There .is the ſam 

. reaſon of EtoH, of Ftol, of Gto 
#s of A to B, feeing they are equal, 
thetice A the 12th.) there ſhall be the 
fanie reaſon of E, F,G, to HTK, thaty 
to ſay, of CtoD, as of AtoB.. 

Coroll. The fame number of aliquot: 
parts of two Magnitules, are in- the 
ſame reafon with thoſ®& Magnitudes; 
for ſeeing there is the ſame reaſon of E 
to H, asof C to D, and F to1;- there 
will be the fame reaſon @E F: to HI, 
as of Cto D-., x 6 


PROPOSITION XVL 
THEOREM. 


p 
af 


K 
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be 
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Alternate Reaſon. . 


F fonr Magnitude of the ſame Species 
are propartional, they ſhall alfe be pro- | 


If: 


F 


portional alternately, 


UM 
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wind by Dj ah of A 5K a of 
5.9: %\ {6 D; anPif the foar 

50 = nitudes'be of the fattie Species; that 
AJ is to ſay, if all four bt Lines, or all four 
$.in f Superficies, or al} four, Solids, there will 
| be the ſame reaſon of A t6C, as of B to 


D. Now, ſuppoſe that there is a greater 
Reaſon of A to C thid of BtoD. 

' Demonſtration. Seeing one would 
have it, Ach _ is a greater ro 
if A'ts'E: Sh sf Eto D, the Mz 
tude 'A WIN Eofitain'an aliquot part 0 ol 
for Example the third, more times thaty- 
B contains the third of D. Let Acon- 
wi the' third of Cour times, and B the 
third of p only three times ; daving di- 
ret WT rrs, the third of C 

>: having alſo di- 

ried B is Bk: patts, the third-of D 
fhall not be i Thence the three 
Fourths of A ſhall' contkln the three 
Thirds of C, thir'is to fay, the Magni- 
tude C; 3 me the three Fourths'of B will 
= & fltee Thirds of D, that 
hy * Niepnitiide D. Again , 

| frei a A "ks the Th teaſsh of A to B, 
'S a5of | "tfiere will be alſo the faine 
"J rexfon ofthe three Fourths'6f A'to the 
three Fouttlis of B-asof CtbD, _—_ - 


"nM. as 


The Fifth Bogk of: 


Coroll. of the 154th.) and (by. the-14th.), N 
if the three Fourths of A heigreater than; Þ 


C, the threafourths of B. ſhall be great-! 
er than D; although we kave demon- 
ſtrated the contrary. Inf 


LEMMA..... 
'F there be the ſame. reaſon of the firſt 
Magnitude 10 the ſecond, 4s, of the third 
to the fourth ; an aliquot part of the firſt 
ſhall have the ſame reaſon 1o.the ſecond a 
alike aliquot part of. the. third hath to the, 
Feat :\ y 


$117 <2 quiet * 


'| reaſon of AtoB as of 
'| Cto D, and that E be 
g/,. | an. aliquot. part, of A, 
OI ah FA bke aliquot 
part of C; I lay there is the ſame reaſon 
of EtoB, asof F to D. 

Demonftration. If there were a gueat- 
er xealon of EtoB thanof F to D, E 
would contaig an aliquat part. of B more 
times than. F cogtaing; a, like aliguor 
part-of ID. Then E., taked twice, 


thrice, -or four times, would contain an. 


aliquot .part of B, more times. than F 
taken twice, thrice, or four times, would 
| | contain 


- 
as 
: 


 '. 1 waks f 
If there be the ſame - 


mls os rw Ds Se AMA 
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).Þ contain'an aliquot part 6f D. ' Now E, 
a! J taken fourtimes, is equal to A, as Fis to 


C. So A weuld contain an aliquot part 
of B more times than Ccontaineth a like 
aliquot part of D: thence there would 
be a greater reaſon owA to B than of C 
toD; which is contrary to the Sup- 
poſition, | 


COROLLARY. 


Whish in Euclid # after the fourth 
67 Propoſition. . 


Converſe Reaſon. 


F there be the ſame Reaſon of the firſt to 
the ſecond, as of the third to the forth ; 
there ſhall alſo be the ſame Reaſon of the 
ſecond: to- the firſt, 4s of the fourth te the 
third. TS 
_— | Tf there be the ſame 
A, - F G, D, reaſen of the Magnitude 
7 "I + AtoB, as of CtoD; 
Th 9 Yy [ there will be the ſame 
fo on Fyeo reaſon of B to A as of 
D to C- -:* 
- *Demonſtration. If there were a great- 
er reaſon 0f Bto A than of DtoC, B 
would contain an aliquot part 'of Fa. 
ba or 


for exawple-the fourth E,, more times 
than D, contains F ' the fourth -of C. 
Let us ſuppoſe that B Thould contain 
eight times the -magpitude E,. and.D 
fhould only contain ſeven times the mag. 
nitudeF, and ſecjng there is the ſame 
reaſon of A toB, as of C'to D, there 
will be alſo the fame reaſon of E to B, 
as of F to D. (by the foregoing Lemma) 
and (by the 15th.) E taken-cight times 
ſhall have the ſame Reaſon to B, as F 
taken cight- times £0-D. Now: E taken 
eight times is contained in B: thence 


in D; although we-have demonſtrated 
the contrary. There is not then a 


greater reaſon of B to A, than -of D 
co C. | 


PROPOSITION XVII. 
| THEOREM. 


Diviſion of Reaſon. 


F Magmtudes compounded be properts* 
(| onal, th all be proportional alſo 
ow diht 06: q7 oy 
[A, B, C, 


£.3:.12.%! of CDtoD, there 
ſhall 


- vita +", % x wo . y! 
«a ef _ \ 
. 4 
* . (i 
, , T7 * 
? 2 A 
- , - 


F taken eight times ſhall be contained. 


> > ok 6 oh. on. A. © cb © - 


If there be: theſame 
reaſon of A BtoB, as 


UM 


Gif be Alfo- the i T9 


' fines" in'B, as the like is 


Enclid*s \Plements. 


gf © to D: 
'"Demonſtration: Secig 

that there is rhe fa Gf x7 

B, as.of CD toD;' & B will contain 

an afignor part of B, as many'eimes-as 

CO contains a like liquor of D* 

now this afiquor. part rt is forma nn, 

if 


thence taking*away”B, from''A B, an 
Dfrom CD, A will yet have a6-man many 
aliquot parts of B'as. C conraineth-like 
aliquot parts'of D;''anid byconſc jap 
there ſhall be the ſame reaſon of A- 
ay of CtoD. 


PROPOSITION XVIII. 
THEOREM. 


Compofition of Reſon, 


F Magntudes divided be epertiinbd 
' the e02 alſo being Componnded ſhatbe 


| proportional. 


[., B, Gy -) | "reafor' of A-ty B-avof 
3:3: 19: 2: &to D/ there ſhall be 


alſo the ſame reaſon of AB to Bayof | 
_ CDtoD. 


De- 


If there be the fame 


237 


238 


. « The Fifth Book of 


Demonſtration. .Sceing it is ſuppoſed 
that there is the ſame rcaſon of AtoB 
as of C to D, A ſhall contain an aliquet 
part whatever of B, as many times as C 
contains a like aliquot part of D. Now 
the Magnitude B contains any aliquot 
part of it {elf ag many times as D con- 
tains. altke.of it ;ſelf: thence adding B 
to A, and D to C,.A.B thall contain an 
aliquot part of B,. as many times as 
C D contains a like aliquot part of D:, 
there is therefore ( by the fifth Definiti- 
ez ).the: ſame. reaſon of A.B.to B, as of 
CO Io nano) «45 = I 


COROLLARY. 


' 
. 


Converſion of Reaſon. 


F there be the ſame reaſon of AB to 


B, as of CD toD, there ſhall alſ . 


be the ſame reaſon of AB to A, as of 
CD toC: for (by the foregorng)) there 
will be the ſame reaſon of-A to Bay 0 

Cto D: and (by the Corol.. of the 16th.) 


there will be the ſame reaſon of Bro Az * 


as of NtoC; and by Compelſitioa there 
will be the ſame reaſon of AB to A, -as 
of CDro C. 


USE 


A, oo LE "JOJ ce ma _——T SS 1TQU LS 


 Euclid's Elements 


ww 


USE. 


VA FE make'ſe of this way of A 
guing 11 almoſt all the Parts of 
"Th Marbomaricky.  - by 


. PROPOSITION x1x.. 
THEOREM. - 


[F.the Wholes are in the ſame reaſon as 
the. Parts taken away, thoſe which re- 
main ſhall be in the ſame reaſon. 
G If there be the ſame reaſon 
4 "*_]-of.the Magnitude A B tothe 
: 1 Magnitude C D,:;.av.of the 
part B to the part D; I de- 
— monſrate; that there (hall be 
T lame reaſon of AtoCasof AB to 
Demonſtration. It is ſuppoſed that 
there-ishe/{inge reaſon of A'Bo' CD, 


D 


T1 FS 


USE 
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USE. 

the. Bule 1ofe Fellow ſup this. Pry 
07 2 \Dor7 

Frans & feof the T4 8 bY oh or 


every —_ wy do bymene them: 


for to to, anno of the 
Gaim; A otts, the that 5 if Pe e "the ſame 
Reaſon of the bale Sum 'of the uy to. 
the whole profit, as of the Stock, of one 
ſociate, tos part of #& Cain; "there 
be the ſamt-reaſott of the Stock remaining 
to 4he Remainder of the Gain, 


4 The 20th. and 2 who Brepſtn G 
not neceſſary. 


(1 
i ON] C:. If 


PROPO SI TION XX, 
THEOREM -| 
The reaſon of Equyity,with Orders! 
| i one ſhould propoſe. "certain termi t 


which one ſhould compare 4 like 
in ſuch ſort, that thoſe which correſpond 


12.1 8 Ranks be propertipnal, the rf 
Te mas 


"If 


& 


——_ 


—*a 8, IS. -- . 


— 
- 


ar © 


Euclid's Elements. © 


12, 6.2, G. 3.1. l, [7 the Nognitudes 
A, B,C,D,E,F.i\,BS, C, and the 
Jn BeProb Magnitudes-D, E, F, 
are proportional ;z, that is. to ſay, that 
there be the ſameReaſonof A to B, as 
Dto'E;qof Bto C, as of Eto F:; 
there will be alſo the ſame Reaſon of A 
$0 C, asof D to F. ( #- 

, Demonſtration, If there” werea greas 
ter Reaſon of A ts C, than of D to F*: 
Awould.cgntain an. Aliquot part of ol 
fe pete the if, more times than 
D would contain the'half of F: Let us 
ſuppoſe that the half of C is Twelye 
times in A, ;and that the half of F is 
only Eleyen times.in D. Now becauſe 
there is the ſame Reaſon of B to C,. us 
of EtoF; the Magnitude B will contaih 


the halfof C, as many times as E con- 


tains the half of F : Let us ſuppoſe thas 
thoſe halfs are found Six times in Band 
E. A which contains Twelve times, the 
half of C, will haye a greater Reafon to 
B, which contains ſix times the half of 
C than D, which contains only Eleven 
times the half of , F, to E,which con: 
taineth the fame ſix times; there ſhall 
be therefore *a greater Reaſon of A to 


'B, than of D to E, although we had 


luppoſed the contrary. 
M : PRO- 


_ 
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PROPOSITION XXIIL. 
THEOREM. 


He Reaſon of equality without order, 
Bis if Two Ranks of terms are #1 the 
ſame Reaſon 3h Rarked the firſt and the laſt 
of the one and of the other ſhall be propor- 
t0nal. -— if the M 4 ; 
A, B,C. D,E,F,G. tne Magnt- 
12, 6,3. 8 4, 23 1. tudes A, B, C, 
s and the others 
D, E, F, in like number be in the ſame 
Reaſon jill Ranked, that is to ſay, that 
there be the ſame Reaſon of A to B, as 
of EtoF; and the ſame Reaſon of Bto 
C, as of DtoE: there will be the ſame 
Reaſon of A to C, asof DtoF. Let 
there be the ſame Reaſon of B to C, as 
of FtoG. 

Demonſtration. Seeing there is the 
f{.me Reaſon of A toB, asof E to F; 
and of Bto C, asof F toG: there ſhall 

_beallo the ſame Reaſon of AtoC, asof 
E to G (bythe 224 ) Moreover, ſeeing 
there is the ſame Reaſon of Bto C as of 
D to F, and of F toG; there ſhall be 
(by the 11th.) the ſame Reaſon of D 
to F, as of E to G: Now as E isto- 

G, 


"" - - 


my a R Aa _ Qua s5 &_  ##a&f @<« <&O#< KK - i. 


a ww ww WH onus Try eonges TE 
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*Enclid's Elements. 
G, fois A to C, as we have already pro- 
ved; thenceas Aisto:C, fo is D,woF. 


PROPOSITION X&xIY. 
THEOREM.” 


F there be the ſame' Reaſon of the firſ 
Magnitude to the Second, as of the 
"Third to the "Fourth; and the ſame of the 
Fifih to the"Srronl," 4 of "the Sixth*rs 
the Fourth : there will be the ſame Reaſon 
of the Firſt with the Fifth to the Second, as 
of the Third with the Sixth to the Pourth, 
Et _F, 1j {If there betheſame 
4+ 


; 6.  Realon'of A to- B as 


"6; '2. 9. 3. of CtoD, of E to.B 


a, B, C, D.| as of F'to D; there 
| — A4hall be the ſame Rea- 
ſon of AE toB, asof CF toD. .. 
Demonſtration. + Secing there is the 
ſame Reaſon of A to'B as of CtoD, 
A will contain any Aliquot part of B 
whatever, as miny times as C contains 
a like Aliquot part of D(by the 5th. Def.) 
In like manner E will contain the ſame 
Aliquot part of B, as many times as 
F will contain a like[Aliquout part 
of D: So then A E will contam 
any Aliquot part of B whatever, 'as 
many titties 'as 7C. and F will contain 

M-2 a like 


| UMI 
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a like Aliquot part of D. There ſtall 
thence be the {arie Reaſon of A'E-toB, 
as of CF, toD.. —Y 


# C) 43 


PRO-P OSITION XXV. 
"T.HAEOR BM, 


i # Four Hogri nds ro proer 3 
Aft wal the leaf. bharrag, Php 
we We. i653 81 
EL KH. the. four Manayte 
fp; & .« {. AB, GA ItY 
43 4. : portiqnal, le 
ACE. | greateſt, and Fathe le 
, AP: -and Fiſhall be Ec 
than CD andE.:. -- , Ml 
; there is the fame Reaſon « 
AB to, CD, as: of E to'F ; and ſeeing 
ite furpoled that A B isgreaterthan 
OY poet temgring 
| I) take from A B the MagtiitudeA 


Lal to E; and from CD theAagnt 
tude Cequal toF, 


Demcnſtration. Secing there-is the 
face Reaſon cf AB to CDy 38 of A | 
.to,C; there will. be alſo the-{ame Re 
fon of B to Dy as of AB 30 CD, (by 
| yo 19th.) 2nd AB being ſuppoſed greg: 
hex. than CD;,B will Le greater tap 


EucliPs Rjoents. 
D. Now if a and pe be added which 
are equal, E and, F which are alſa equal : 
A and F ſhall be equal to CandF. And 
. adding to the firſt, which is greateſt ; 

and to the ſecond D which is leſſer ; 

af $0. ſhall. be-greater than C D 

BHS ih bi ns; (EF i 


ALY | LM 


[ 


| 


<A! 


Q? 4 J 
GB SIN RL HYLVS 
nents, WS B, - 
13 ©+3 Lo Bow 4 < 


Mk Safi 14 Tomenfuiad one 
4 1084 Y. of, Gtomety ic or t1014- 
litx er cab thereto as horas 
Wiich difinguifbeth 38 from Arithmerival 
popprinainty i, for in this laſt, the Two 
widdio. Term: are equal to the Two ex- 
Treags 3 4rllinthe Geeverrienl the greater 
ef the other Two, albeugh the Ning 
ns. Propoſition” are: vorinf Eugid, 
# Hoarghtt I ought no $04mit them, becanſy 
fever l: da make. wſe of them. aud de Girg 
bow acaf_ they weneabereefe. > 
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FRGPOSIPIOK Ivy 
T HEOR E M.- 


F' there be a"ortater" Roden of M 
fir ſt ro the ſecond, than of the Third ts 
the fourth; the fourth will have agreater 
Reaſon to the third, than the ſecondto the 


= g - If there be-a' greater 
A "W C, 6; Reaſon of A'to'B," than 
? 7, "of Cito Dythere (half 
by. COSINE 0 [IH greater Reafon of 
EY D-to'C,' than of B to 
' A; Let iis ſuppolethere 


were the ſame Reaſon of Eto b wot 


C toD: A hall be CAT Ca 'E, (by 
the Toth: Y'w 

Dewbfration:Thers] is thaſane Rez- 
for of E-to'B," as vf'C' t6* Dy thence 
(by the Corolt. of the "roth.) there ſhall 
be the ſame Reaſon of :'D to C, as of 'B 
toE. Now B hatha greater Reaſon to 
E, than to A, (bythe 8th.) thence thene 
_ oe \'Reaton. of Dto C,. than of 

r0 


PRO. 


Euclid's Elements. 


PROPOSITION XXVIL 


THEOREM. 


'F there be a greater Reaſon of the firſt 
to the ſecond, than of the third to the 
fourth, there ſhall be alſo a greater Reaſon 
of the for to the third, than of the ſecond to 
the forth.  . 


"_ > FT ”» IF» 


TEES: a4 If there be a grea- 
R 7 C. D ter Reaſon of Ato B, 
oe "> chas of-C o-Dy £ 
demonſtrate that there <1 
_ ſhall be a greater Rea- 

ſonof AtoC, than of 
B toD. Let there be the ſame Reaſon 
of E to B, as of C to D; Aſhball be 
greater than E. 

Demonſtration. There is the ſame 
Reaſon of Eto B, as of Cto D; thence 
(by the 16th.) there ſhall be the ſame 
Realonof E toC, asof B to D. And 
becauſe A is greater than E, the Reaſon 
of A to C ſhall be greater than that of 
Eto C, There is therefore a greater 
Reaſon of A to C, thanof B to 


Ts 
hy _- 


| oo 3) » 
* wW 


M 4 PRO- 
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Reaſon of Eto B, asof C toD : Thence 
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PROPOSITION KXXVIIL 
THEOREM. 


T* there be a greater Reaſon of ilp + 
to the ſecond, than of thethsrd to t 
fourth ;, there [ball be alſo a greater Reaſon 
of the firſ# andſecondto thefecond, thanof 
the third and fourth to the faurth. 
0.4. 6, x] 1 there be'a greater 
" 1 151 Reaſon.of A toB, than of 
12 --|C to D; there ſhall be 
lo” alſo a greater Reaſon of 
AB to B, thin of CD 


to D. Let jus ſuppoſe 
there is the fame Reaſon of £0 B, asgf 


| 
| 


- 
— 


Demonſtration; There is the farte 


(by the 18th.) there ſhall be the ſame 
Reaſon of EB to B, as of CDtoÞ. 
and AB being greater than EB, there 
ſhall be a greater Reaſofi of AB to; B, 


than of EB-to B , and by confequenee 
thanof CD te D. 


» TOR OT. OO ENS 
. 


P&9QP051FhON; HHS, 
THERORF 


F the fifl and ſegond haue.a greater 
Reaſon the ſec the third ayd 
& Ke ence Wh ge tothe ; Fe 


all bave..s greater  Reaſen then the 
Ao the fawrtls. WE, \ Nm. 


—=_ £5. 2£--) 


| oy f there be a-greater* 
En 4 ke nof A B-ioB, thas 
| 2 of GDto|D; Pere 


Te. Eo via 


Es ajon of .E B. 
Ft MINE: of nelly 


a ee ke than A'B,.and E lel- 


nfration. is .is ſup ſed_ that 
TH 5 ADE ghe'y gs 
Ne] Fs.) rag heyy (bye dry 


be the. he fe - Reaton of Eto 
B, as0 to D: And A' being 
than B, the Reaſon-of A toB ſhall be 
oreater than that of Cto'D. 


NY I "+ aa T4 
_ : 
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PROPOSITION XXX- 
THEOREM. 


F the firſt and ſtrond'bavt 4 Lreater 
} Reaſon to the ſecond, than'the third atld 
fourth to the fourth: The firft and ſecond 
ſhall have a leſſer Reaſon tothe efirſt,, than 
the third and fourth to the third:: 


rY pe _— If A B havea greater 
»iB, C,.D. 


Reaſon to. B than CD 
Ito-D: AB ſhall havea 
lefſerReaſon toA, thanCD toC. .! 
),* 'Demonftratibn: We ſop 
SD n &'H8', is prenter” 
that of CD to- 'B:" hee! "(hall be 2 
greater Reaſon of''AtoB; than, of C 
to D, (by the 29th,) and (& the 26th.) 
there' hall be eg greater Reaſh n 6f D,to 
C,-ttiin of By A Then 'by corn. 
poſitivn (by F287.) the sf of 
_— to''C f, let hand an.of AB 
to 


Euclid's Elyents. ? 


PROPOSITION XXXLI. 
THEOREM. 


JT ſeveral Magnitudes are in a greater * 
Reaſon than a like number + other 
Magnitudes Ranked in the ſame order, the 
firſt of the ff Rank fhall have a preater 
Reaſon to the laſt, than the firſt of the- ſe- 
cond Rank tothe laſs, 
16.10, 3:19. 6. 2. If there be'a 
A, B, C,|D,E,F.] greater Reaſon of 
; " A to B, than of 
D to E; and'if B have a-preater Rea» 
ſon to C, than E toF; there ſhall be a 
greater Reaſon of A to C, than of D 
to F. 

Demonſtration. Secing there isa grea- 
ter Reaſon of A to B thanofDto E: 
there ſhall be alſo a greater Reaſon of 
A to D, than of BroE. And becauſe 
there is a greater Reaſon of B to C, than 
of E toF; there ſhall be alloa greater 
Reaſon of B to E, than of C to F, 
Thence there ſhall'be a greater Reaſon 
of A to D, than of CtoF ; and by ex- 
change(Ly the 27th.)there will be a'grea- 
tex Reaſon of! A: to C, than of D to 


F, 


Þ' R O- 
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»* PROPOSITION X$XI. 
THEOREM 


F ſeveral Magn tudes are 5ft a.greater 
[ Reaſon way a like namber of other 
LAagnitudes Ranked after oe 11ANREY : 
T. be firſt of the firſt Rank,ſnall have @ gree- 
ter Reaſon tothe laſt, than the firſt of the 
ſecond Rank to the laſt, 


3; If there be a greas 
RR ter Reaſonof A to 
I3.6. 2.] 4.2, 1] C, than of T-toK : 
A, C, E,1H,1,R,! and if C have a-grea«- 

ter reaſonto E, than 
Htol; the Realonof A to E, ſhall be 


preater than the Reaſon of H to K. 


Let us ſuppoſe that B hath the ſame: 


Reaſon to C, as i toK; Aſhallbegrea- - 


ter. than B:; Iolike manner, let there be. 
the ſame Reaſon of CtoF, as of H to 
I, F:ſhall be greater than E. 
"Demonſtration. Secing we ſuppoſe 
that there.is the ſame Reaſon of Bto'C, 
asof I'to K; and of C to F, asof H: 
to 1: there will de alſo the ſame Reaſan 
of B toF:, as of H to K (bythe 23d.) 
Now there- isa greater Reaſon of A to. 
F. than:of :B to F (bythe 8th.) and the- 
Reaſon; 


«— au Ow Ys 
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Eudlid's Elements. 


Reaſon'of A to E is greater than that 


of A -toF ; ſeeing F.1s greaterthanE, 
there halt thence be a greaterReaſon 
of A to E;. thanof Hto BK. 
PROPQSITION XXXIIL, 
THEOREM. 


T;, the whole hatha greater Reaſon to the 
whole, than apart to apart; the Re- 


mainder ſhall baye a greater Reaſon to the: 


Remainder, thay the-whole to thewhole. 


Reaſon of AB'to CD, 
thanef B toD ; there 
ſhall be a greater Reaſonof A to C, than 
of AB'to C D. | 

' Demonftration. We fuppoſe that 
there is a greater Reaſon of A'B to GD, 
than. of B to D; thence (by. the 26th.) 
there will be a greater Reaton of AB, 
to B, than of CD to D: and (bythe 


32d.) there: will be a leſſer Reaſon of 


AB to CD, than of. AtoC, 


/ 
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If there be a greater. 


"3. OY F » 


_ The Fifth Book of 


PROPOSITION XXKXIV. 
THEOREM 


F there be propoſed Two Ranks of Mag- 
[| nitudes;, .and if the Reaſen of the firſt 
of the firſt, to the firſ# of the ſecond, be 
greater than that of the ſtcond, to the 
ſecond; and this -greater than that of the 
Third to the third : there ſhall be a greater 
Reaſon of all the firſt Ranks, to all thi 
ſecond, than of all the firſt Rank, excep- 
ting the firſt, to all the ſecond Rankex. 
cepting the firſt, but it ſhall be leſs than the 
firſ® of we fu Rank, to the firſ# of the 
ſecond > and in fine greater than the laſt of 
the firft, to the laſt of the ſecond. 

If there be a grea- 
— ny H by ter Reaſon of A to 
OD ata op Gald-05 3 Wo 
and if the Reaſon of-B to F be greater 
than that of CtoG: I ſay A,B,C, 
have a greater Reaſon to E, F, G, than 
C to G. 

Pemonſlration. There is a greater 
Reaſon of A toE, than of B'to F; there 
ſhall be alſo a greater Reaſon of Ato B, 
thanof E to F; and by Compoſition the 

Reaſon 


Eockes Blomens. 


Reaſon! ef®'A B'to B fhall de preater 


than of EF tq F ; and”by exchange, 
'there ſhall 'be a'greaterReaſon of A B 


'toEF, than' of:-B to F. Now the Rea- 


ſon of B.to F is greater than that of C 
to 'G: - Thence the Reaſon, of AB to 
EF, is-preater than that of C'to G: 


2nd by" compoſition, there ſhall - be 'a 
l retry Renton of A;B,C, toE,F, G, 
Han of Cto G. WG. 

I fay in the ſecond place, that the 
Reaſon of A, B, C, te E; F, G, is great- 
er than the Reaſon of BC toFG. 

Demonſtration. It is ſuppoſed that 
there is greater Reaſon of A to E, than 
of-B- to -:-and-by exchange, the Rea- 
ſon of AtoB, is greater than that.of E 
toF : and by compoſitien, there ſhall 
be a greater Reaſon of A-B to B, than 
of EF toF : andby exchange, the Rea- 
ſon- of AB:t6 EF; ſhall he: greater than 
that of BtoF. Moreover, ſecing there 
is a greater Reaſon of the whole A B, 
to EF, than of the part B to F:. A (ball 
have a greater Reaſon to E, than A B 
to EF; and there ſhall be a. greater 
Reaſon of B toF, than ef BCtoF G. 
And by exchange, there ſhall be a greater 


Reaſon of A toBC, thanofEtoFG; 
and by. compoſition, there ſhall be a 
greater. 
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wy: 

| Euchds Elements. 


a His Book ex plaineth and be- 
o_ 70 perticular 
= if 


; which the pre- 
Eantatnabius inonands Nt 


Seats, Non ny te of theer CaPACity, area 
or ſmperficies. Then it teachevh to find Pro- 
Jorviems Exms,and to mugmenter diminiſh 
uty figure whatever, according #0 4 
(Ratzo. Fr Demonſtraterls phe Rnleof Three ; 
it applieth the forty ſvventh of the firſt, to- 
all forts of Figures. In fine , #t giveth- 
Me the moſt eaſie and moſt cert ain princ- 


Mes to condutt m4 in alt ſorts of A 
c. 
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Fig. I. 
Plate 6. 


Fig-I. 


Fig, Il, 


Fig. 11. 
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The DEFINITIONS. 


wn  &- Lined Figures are like, 
when that. they have all their 
Anglesequal,and the des which formeth 
thoſe Angles Proportional. 

As the Triangles ABC,DEF, ſhal 
be like, if the Angles A adD; B and 
E; C and F are equal; and if there be 
the ſame Ratioof A B to AC, 4s of DE 
to DF; and of ABtoCB, as of DE 
toEF, 

2. Figures are reciprocal, when they 
way be compared aſter ſuch ſort, that 
the Antecedent of one Reaſon, andthe 
Conſequent of the other, be found in 
the ſame Figure, 

That #,when the Anologie beginneth i in 
one ure, and endethin the ſame. Asif 
there be the ſame Reaſon of AB to CD, 
af DE toBF. 

3. A Lineis divided intoextream and. 
mean Proportion or Reaſon; when there 
is. the ſameReaſon of the whole Lineto 
its greateſt part, as of its greateſt part 
to its leſſer parts 


h Al 
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"As if there be the ſame Reaſonof AB 
jw AC, as of AC'to C B*; the Line 
AB ſhall be divided in the point C inex- 
tream and mean proportion. 


4. The Altitudeor height of a figure, 


Tisthe Len gth of the Perpendicu'ar drawn 


from the-top thereof to its Baſe. 

As in the Triangles ABC, EFG, 
the Perpendicular E H, AD ; whether it 
fall withoxt or within the Triangles , us therr 
height, or | Altitude. Triangles and Pa 
rallelogr am!, whoſe heights are equal, may 
be placed: between the-ſume Parallels, for 
having placed their Bafes on the ſame' Line 
HC; if'the Prrpendicnlays D A, H E, 
are equal, the Lines E A, HC, ſhall be 


rp Realor: is compoſed ſeycral 
Reaſons when' the »Quantities of thoſe 
Reafons' being Multiplied;make & Third 
Reaſon: ' : | 

It #20 betaken notice of, that a Reaſos, 
at leaft the rational, hath its name taken 
from ſome number which ſpecifieth the Rea- 
ſon or habitude of the Antecedent of that 


to.its Conſequent.... As whenthere 


# propoſed Two Magnitudes or Quantities 
' the one of Twelve Foot, and the other of 


Sx," we 


? that the Reaſon of Twelve 
to Six 1 gonble, 


In like manner, when 
there 
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there 's propoſed Two Maguutudes, Furr | 
and Twelve, we would ſay3t-6 4. frbtrin | 
ple Reaſon ; and + is the. Ninominas 
thereof, which ſpecifieth that there us the 
ſame Reaſon of Fonr to Twelve, at 'of $to 
Ons, .or 4s: of One. to: Three. One may: 
call thu  Denomactr 4 the: Quantity. of 
the Reaſon. Let there beipropoſed Three 
Terms,, Twebue, Six, Two: {he Enſt || 
Reaſonof Twelve te S5x 14 dowble, 114 Des | 1 
nominater is Iwo; the Reaſon of Sre'a | | 
Two #s Triple, its. Denanuneter-161 inte: 
the Reaſan of. Twilve: ta. Two is tovepayn 
of that of Six te Iwo; to. have ths Dh 
vamimaor ar the _Reaſenef T welt te I'm 
_ is 9 Ng Ce Tan | -_ 
reple; wultiply & tree; bt; Tint, | 
ſhab have Six; thende vha Reaſon of I weidit 
to Iwo 5 Sextrupla..: 1 hm ne 4 which 
Mathematicians underſtand by compoſuith 
of Reaſon, altbough it ought tobe called 
Alu iplication of Reaſon. 


\\Buchd CS 


PROPOSITION L' 
6/7 THD'ORD KM: ON 


Arallelegrans and Triangles 
_ hm the ſame ax ogs 


Ken there bepropoled the Triangles plate VI. 
AGG, DEM;wequal height; inſfach - 
fort that they may be placed: between 
the ſame Parallel: AD, GM: I fay 
that there ſhall be the ſame Reaſon of 
the Baſe:.GC to the: Bale EM, as of the 
Triangle AG C, tothe Triangle DEM. 
Let the Baſe EM be divided intoas 
many» cqual parts a5 youpleaſc, and let 
there--be drawn to .cach Diviſion the 
Lines DF, D'H, &c. Let alſo the 
'Line G C be «divided into parts equal 
20:thoſt- of EM, and' let be drawn 
Lines ;tov each divifion from thetop A: 
All thofe little Triangles which are made 
ia the Two great Triangles, are be- 
' | tween the ſameParallels, and they have . 
_ _ Baſes; they are thence equal (by 
i | the 28th.) 
, Demonſtration. The Baſe G C, con- 
)- | tains as many Aliquor"parts of the Line 
! EM, as could be found partsequal ro 


- ESSSSAFFREEz* 
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EF : Now as many times as there are 
in the Baſe,G C parts equal to EK; 
ſo many times the Triangle A GC cons 
taineth the little Triangles equal tg 
thoſe which are in the Triangle D E M; 
which being equal among themſclye, 


are its Aliquot parts: thence as many 
times as the Baſe G C containeth Alje 


quot parts 'of E M, ſo» many  timegthe 


Triangle A G C containeth' Aliquot 
parts of the Triangle DEM ; which will 
happen in all manner of | Diviſions 
There is thence the ſame Reaſon of the 
Baſe GC to the Baſe EM, as of the 
Triangle A G C (to the Triangle 
DEM. © © 

Coroll. Parallelograms:drawn onthe 
ſame Baſes, and that are between the 
ſame Parallel Lines, are double to the 


Triangle (by the 41/7.) they are thence' 


in. the ſame Reaſon, as Triangles; :that 
is to ſay, in the ſame Reaſon astheit 
Baſes. 1.42 


USE, 


| hap Propoſition is not only neceſſary 
to Demenſtrate thoſe which: follows 
but we may make uſe thereof in Dividing 
of Land, Let there be propoſed «Tra- 

MSL, 


md av. i a. ad. RES 


a a8 2 Ga. Ca ant Mw a+ 
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Wpezinm ABCD, which bath it: ſides 
fAD, BC, parallel, and admit one would 
out of 4 third part: Let C E be made 
gqual to AD; and BG the third part of 
BE, Draw AG. I ſay that the Tri. 
angle AB G u# the Third of the Trape- 
tinm A BCD. 

Demonſtration The Triangles' ADF, 
FCE, are equiangled, becauſe of the Pa- 
ralet AD, CE; and they have their 
Sides AD, CE, equal : They are thence 
equal (by the 26th. of the 1, and by 
conſequence the Triangle ABE 1s equal 
ta the Trapezium. Now the Triangle 
ABG tu the third part of the Triangle 
ABE by the preceding Propoſition ; 
thence the Triangle ABG us the third part 
of the Trapez.ium A BC D. 


PROPOSITION 11 


CROGSAOa Tan rESS FERE233->5 


THEOREM 


A Line being drawn in a Triangle 
Parallel to its Baſe, divideth its 
ſodes proportionally, ana if a me dive 
deth proportionally the ſides of a Triangle, 
# ſhall be parallel to its Baſe, 


If in the Triangle A BC, the Line 
| DE, 


3 *R x0 
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DE, is Parallel to theBaſe B C; 
Sides AB, AC, ſhall be divided pra 
portionally z that is:to'{ay, that theng 
ſhall be {the ſameſReaſon of AD to | 
asof AEto EC, Draw theLines DE, 
BE. The Triangles DBE, DEC, 
which have the ſame Baſe DE, and ate 
between the ſame- Parallels D E, BG; 
are<qual (by the 37%h. of the 1ſt.) I 

Demonſtration, The Triangles ADE, 
DBE, have the ſame point E for their 
yertical, if we take AD, DB, for 
their Baſes; and if one ſhould draw 
through the point E, a Parallel to AR, 
they would be both between the ſame 
Parallels; they ſhail haye thence the ſame 
Reaſon astheir Baſes (by the 1/þ.) thats 
to ſay, that there is the ſame Reaſon of 
AD to DB, asof the Triangle A DE 
to the Triangle DBE), or to its equal 
CED. Now there is the ſame Reaſon 
of the Triangle ADE to the Triangle 
CED, as of the Baſe AE to EC |. 
There is therefore the ſame Reaſon of | ' 
ADtoDB, asof AE to EC. 

And if there be the ſameReaſonof | 
AE to EC, as of AD to D B: Ifay 
that the Lines DE, BC, would then 
be Parallels. 


Demonſtrations 


UMI. 


G 


PB OPERSES 
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Demonſtration. There is the ſame 
Reaſon of AD to DB, as of the I ri- 


angle ADE tothe Triangle D BE (by 
-the 1ſf.) there is alſo the ſame Reaſon of 


AE to E C, asof the Triangle ADE 
td the Triangle DEC; conſequently 
there is the ſame Reaſon of the Triangle 
ADE to the TriangleBDE, as of the 
fame Triangle ADE to the Triangle 
CED.' So then. (by the 7th. of the 5th.) 
the Triangles BD.E, CED, are equal: 
And (by the 39th. of the 1h.) they are 
between the fame Parallels: 


USE 
4 (hy Propoſition is abſolutely neceſſary, 
in the following Propoſitions, ons may 
make nſe thereof in Meaſuring as inthe 
following figure: If it were required to 


meaſure the height BE ; having. the 
length of the ſtaff D A, there us the ſame 


Reaſon of CD to D A, aief BC 10 


BE. 
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PROPOSITION HL 


THEOREM, 


TY Line which divideth the Angle 
of a Triangle, into two equal parts, 
devideth 5:5 Baſe intwo parts, which are in 
the ſame Reaſon to cath other as are their 
Sides. And if that Line divideth the Baſe 
into parts proportional to the Sides, it ſhall 
divide the Angle into Two equally. 

If the Line AD divideth the Angle 
B AC into Two equal parts; there ſhall 
be the ſame RealorRof AB to AC, as 
of BD to DC. Continue the Side 
C A, and make AE equal to A B; then 
craw the Line E B. 

Bemonſtration, The exterior Angle 
CAB is equal to the Two interior 
Angles AEB, A BE; which being 
equal (by the 5th. of the 1/f.) ſeeing the 
Sides AE, AB, are equal; the Angle 
B AD, the half of BA C, ſhall be equal 
to one of them; that is to ſay to the 
Angle ABE. Thence (by the 27th. of 
the 1ſt.) the Lines A DYE B, areparallel; 
and (by the 24.) there is the ſame Reaſon 


of EA, or AB to AC, as of BD to 
D C. 


| Secondly, 
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Secondly. If there be the ſame Reaſon 
of ABto AC, asof BD to DC, the 
Angle BAC ſhall be divided into Two 
equally. FF 
Demonftra. There is the ſime reaſon 
of ABor AE to AC, as of BDto 
DC: thence theLines EB, AD, are 
parallel; and (by the 29th. of the 1/t.) 
the Alternate Angles E BA, BAD, * 
the internal BEA, and the external 
D AC, ſhall be equal; and the Angles 
EBA, AEB, being equal; the Angles 
BAD, DAC, ſhall be fo likewiſe. 
Wherefore the Angle B A C hath been 
divided equally, 


USE. 


E make ſe of this Propoſutzon to 
attain to the Proportion of the 
ſtates. 


PROPOSITION IV. 
THEOREM. 


Oniangular Triangles have their Sides 

E Proportional. 
"If the Triangles ABC, DCE, are 
equiangular ; that is to ſay, that the 
| N 2 Angles 
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Angles ABC, DCE; BAC,CDE, 
be. equal: There will be- the ſame/Rea- 
ſon of BA to BC, asof CDtoCE. 
In like manner the reaſon of BA to A C, 
ſhall be the ſame withthat of CD to 
DE. Joyn the Triangles. after ſuchia 
manner, that their Baſes BC, CE; be 
on the ſame Line ;.and,continue the ſides 
ED, B A: ſeeing. the Angles, A C-B, 
DE C, are equal; the Lines A C,  EF;, 
are parallel ; and fo CD, BF, (by the 
29th. of the 1ſt.) and AF, D:C, ſhall 
be a parallelogram, - 
Demonſtration. In the Triangle BFE, 
AC, is parallel to the Baſe FE; thence 
(by the 24.) there ſhall be the ſame. 
reaſon of BA to AF, or CD, as of 
BC to CE; (andbyexchange) there ſhall 
be the ſame reafon of AB to-B C, as 
of DC to CE. Inlikemannerjn \the 


ſame Triangle, CD being parallel to 
the Baſe B F; there (hall be the ſame 
Reaſon of, FD, or AC ta-DE, asof 
BC to GE (by the 24.) and by ex- 
change, there ſhall be the ſame reaſon 
of ACto BC, as of DE toCE, 
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z 
ks # U'SE..* 
, f fog Propoſuton 1s of 4 preat extent, 
and may paſs for a univerſal Princi- 
h ple in all ſorts of Meaſuring, For in the 
l firſt place the ordivary praftice itmeaſu- 
: ring inacceſſivie Lines, by making alittle 
: Triangle like wnto that which 1 made cr 
, imagined to be made on the ground, 1s 
; - founded on this Propoſition, as alſo the 
greateſ# part of thoſe Inſtruments, on 
' which are made Triangles like unto thoſe 
, that we would meaſure, as the Geometrical 
p Square, Sinical Quadrant, Facobs Staff, 
c and others. Moreover we could not take 
the plane of a place, but by thi Propaſs- 
tion: wherefore to explain its uſes, we 
. ſhould be forced to bring in the firſt Book, of 
prattical Geomttry. 
p PROPOSITION V. 
- THEOREM. 
ln | - 
Y fp whoſe ſides are propertional, 
are equianguley, 


If. the Triangles ABC, DEF, have 

their ſides proportional, that is to ſay, 

| -if there begthe ſame reaſon of AB to 

n N 3 BC, 
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BC, asof DEtoEF; asalſo if there 
be the ſame reaſon of AB to AC,as of DE 
toDF, the Angles ABC, DEF, A. 
and D; C and F fhall be equal. Make 
the Angle FE G equal to the Angle 
B; and E FG equal to the Angle C. 

Demonſtration. The Triangles A BC, 
E F G, have two Angles equal; they are 
thence equiangled. (by the Cor. of the 
324, of the 1/3.) and (by the 4th.) thereis 
the ſame reaſon of DE to EF, asdf 
EG to EF. Now it is ſuppoſed that 
therc is the ſame reaſon of DE toEF, 
as of EG to EF. Thence (by the 
th. of the Fth.) D E, EG, are equal, 
In like manrer DF, F G, are alſo equal, 
and (by the 8th, of the 1ſt. ) the Triangles 
DEF, GEF, are cquiangular- . Now 
the Angle G EF was made equal to the 
Angle B: thence DEF is equal to the 
AngleB; and the Angle DF E, to the 
. Angle C. So that the Triangles ABC, 
DEF, arccquiangular. 


PROPOSITION VL 
THEOREM; 


TR which have thesr ſides proper- 
tional, which include an equal Angle, 
are equiangular. | 


If 


_S -' 


aw S Gr.c” 


%. 4 
ma 


”- 
| le, 
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If the Angles B and E of the Tri- 
angles ABC,- DEF, being equal, there 
be the ſame reaſon of AB toBC, asof 
DE to EF; the Triangles ABC, 
DEF, ſhall beequiangular. Make the 


Angte FEG, equaltothe AngleB, and + 


the Angle EF G, equal to the Angle 
C. 
Demonſtra.The Triangles ABC,EGF, 
are equiangular (by the Cor. of the 324. 
of the 1ſt.) there is thence the ſame 
reafon of A B, to BC, as of EG to 
E F, (by the 4th.) Now as AB to BC, 
fois DE toEE; there isthen the ſame 
reaſon of DEtoEF, as of GE to 

EF. So then (by the 7th. of the 5th ) 
DE, EG, are equal; and the Triangles 


DEF, GEF, which hare their Angles 


DEF, GEF, cachof them equaltothe 
Angle B, and the Sides DE, E G, equal, 


with' the Side EF common; they ſhall 


be equal in every reſpe& (by the 4th. of 
the 1.) they are thence equiangular ;and 
the Triangle EGF being equal tothe 
Triangle ABC, the Triangles ABC, 
DEF, arc equiangular. 


The Seventh Propoſuton is unneceſſary. 


N 4- PRO- 
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PROPOSITION Val: 
T HE OREM, 


| Perpendicular being drawn from the 
Right Angle of a Right Angled Tri 
angle to the oppoſite ſide, divideth the ſane 
into 1 wo Triangles which are a likg therets. 
If from, the Right Angle ABC be 
Crawn a perpendicular B D to the oppo- 
fite ſide AC, it will divide the Right 
Angled Triangle ABC into T wo Trian- 
gSles A-DB, BDC, which fhall be like, 
or equiangular to the Triangle ABC. 
Demonſtration, The Triangles ABC, 
ADB, have the ſame Angle A; the 
Angle ADB, ABC, are right : they 
are thence equiangular (by the Cor. 9, 
of the 324. of the 1/8.) In like manner 
the Triangles BD C, ABC, have the 
Angle C common; and the Angles 
A BC, BDC, being right, they. are 
alſo equal. Thence the Triangles ABC, 
DB C, are like. . Ws. 


USE. 
E meaſure inacceſſabls diflances 


by a Square, according to th 
Propoſition, 
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Propoſition. . For example, if we weuld 
meaſure the d/tatice D C, having drawn 
the perpendicular DB, and having put a 
Square at the Patiit B, un ſuch mannery 
that by lacking over dhe of its Sides BC, 
I ſee the Point C, arid over its other Side 1 
ſee the Point A ; it is evident that there will 
be the ſame redſen of, AD to DR, as of 
DB 18 DC, So "that multiplying DB 
by  3ts ſelf, and dividing that La by 
AD, the Quotient ſhall be DC, 


PROPOSITION.IX. 


PROBLEM. 
To cut off from a Line any part requgred. 


| rr there be propoſed the Line A B, 
i, from which it is required to cut off 
three Fifths. Make the Angle ECD. 
at diſctetion, take in one of thoſe Lines 
CD, five equal parts; anc'let CF he 
three of the ſame, and CE be equal to 
AB. Then draw the Line DE; after 
which draw F G-parallel to. DE; the 
Line” C'G will contain three Fiſths. of 
CER - "y 


Ns Demonſtration: | 


I « 
> P—_ 


roy 
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Demonſtration. In the Triangle ECD, 
FG being parallel. to. the Baſe DE, 
there will. be the ſame Reaſon of CF to 
FD, as of CG'toGE (byzhe ſecond.) 
and by compoſition (by the 18th. of the 
5th.) there, ſhall be the ſame Reaſon of 
CGto CE, asof CF to CD. Now 
CF contains three fifths of CD: whereſore 
CG ſhall contain. three fifths-of CE,. 
er A B. 


PROPOSITION: X. 
PROBLEM. 


"0 divide a Line after the 'ſame- 
* © wanner as another Line 1s divided, 
If one would divide the Line AB 
after the ſame manner as the, Line A C is 
divided: Jeyn -thole, Lines, making an 
Angle at-pleaſure, as.C AB: Draw 
the Line BC, and the parallels-E O,. 
F-V, and the Line A B: ſhall be divided. 
after the ſame mariiner as A. C, 
Demonſtration. Secing that in the. 
Triangle. B A C; the Line H X. hath 
been drawn. parallel "to the Baſe B C; 
it- wall divide the Sides 4 B, A ©, pro- 
portionally (by theſecon) it is the ſame 
with all the other parallels, : D 
9D. 


*  _— n= <Y *—— w w—_ 
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' To do the ſame with more facility, 


one May drawB D parallel to AC, and 
ut off the ſame Diviſions of AC on 


D; then- draw the Lines from the- 


one to the other. 


PROPOSITION XL 


1h find a third Proportional ts Two 
given Lines. | 

It is required tofinda third propor- 
tional to the Lines AB; BC, thatis to 
fay, that there may be the ſame reaſon 
of AB toBC, as of BC to the Line re- 
quired, Make at diſcretion the Angle: 
EAC ; put off one after the other, the: 


Lines AB, BC: and let AD beequal” 


to BC: ' Draw the Lines BD, and its' 
parallel CE. The Line DE ſhalt be: 
that which yourequire, _ 

Demonſtration. In the Triangle EAC, 
the Line DB is parallel to the Baſe 
CE: There is thence (by the 24.) the 
ſame reaſon of AB toBC, as of AD, 
er BC t6DE.. 


P-R QO- 
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PROPOSITION XII, 
PROBLEM 


O find a fourth Proportional to three 
Lines geven.. 

Let there be propoſed three Lines 
AB, BC, DE, to which muſt be found 
a fourth proportional, make an Angle 
ay:FAC, at diſcretion; take on A C 
the Lines AB, BC; and on AF, the 
Line A D- equal to DE: then draw 
DB, and its parallel FC. I fay that 


DF. is the Line you ſeek. for; thats. 


to ſay, that there is the ſame Reaſon of 


AB to BC, as of DE, or AD to 


DF. 
DemonKration. In the Triangle FAC, 
the Line D B is parallel .tor the Baſe 


F.C; there is thence the ſame rcaſon of- 
AB to a as of AD to'DF (by; 


the 24.) * 


WS EE 


+ hy" uſe of the Compaſs of Proportion 


| (or Seitor) 4s eſtabliſhed on theſe. 
Propeſitions : for we divide a Line as we 


P leaſe, . 


Ps di. Ms. at  ., ww wn | IR. - BS *D©b 


UM 
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aſe, by the Compoſe of Proportion : 

po be Rules of Three wckea making oe 
* wth we egirat? the $5 quave 
Root and Cube Root :1xpe double the Cube: 
we meaſure all ſorts of Triangles : we find 
the Content of Superficies, and the ſolidity of 
Bodies ;, we augment or diminiſh any figure 
whatever, accoraing to what Proportion we 
pleaſe; ana alltboſe uſes gre Demanſtr ated 
by the foregoing Propoſitions. 


PROPOSITION XII: 


T3 find a mean Proportional between 
Two Lines. 

If you would have a mean Proportional 
between the Lines LV, VR: having 
joyned them together on- a ſtrait Line, 
divide the Line 'L'R into two equal 
parts in the point M; and having deſcri- 
bed a Semi-tircle L'TR on the Center 
M; draw the perpendicular. V T, it 
ſhall be a mean Proportional between 
LV, VR. Draw theLinesL T, T 

- Demonſtration. .'The Angle, TK, 
defcribed in' a Semi-cit cle, 
the 3 1/8, of the 36.) #d 
_— VT, T VR, arc like ; there 
iS 


s right (by. 
(by the 8th.) the | 
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is thence the fame Reaſon in- the Tri. 
angle LVT, of EV VT, as of 
VT to VR in-the Triangle T VR; 
(by the 4th.) So then VT is a mean 
Proportional between LV and V.R.. 


USE. 


VV- Reducs to a Square ary Relt- 
angular Parallelogram whatever 


by this Propoſition, For example, in 
the Reltangle comprehended under LV, 


VR, I will demonſtrate hereafter , that 
the Square of Þ T u equal to a Reftangle- 


comprebended under LV, and VR. 


' PROPOSITION XIV. 
T.-H EO R.EM. 


iy. 


' Dutangular and equal ae gas 6a; "a 


I have their Sides reciprocal ana equi- 
angular Parallclogr aws whoſe, ſides are rect» 
procal, are equal. 


If the ParallelogramsL and.M be equi- 


angular and. equal, rhey ſhall have their» 


ſides reciprocal ; that is toſay, that there 
ſhall be the ameReaſon of C D to. DE, 
as of FD to DB, For ſeeing. they 


have their Angles equal;. they .may. be: 


uch.. manner that their 


loyned.j after 
joyned 


al. we CES 2696 "tHD1e dd a 5% AQ BD wy 


= << © ww oo ow wo «ww wu ww wn m4 5A =) 
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-— 


UM! 


F 
pf 


_ —— Www . was WW LEY 
, -. 


Euclid's 'E/ements.. 
fides C D, DE, be on one freight Line 
(by the 15th. of the 1ſt.) continue ' the 
Sides AB, GE; you will have com- 
pleated the Parallelogram BDEH. 

Demouſtration. Seeing the Paralle- 
logram L and M are equal, they ſhall 
haye the ſame reaſon to the Parallelogram 
BDEH. Now the reaſon . of. the pa- 
rallelogram- E, to the: [Parallelogram 


BDE H, is the fame with that of-\ 


the Baſe CD to the Baſe DE (by 
the 1/7.) and that of the Parallelogram 
M, or- DF G E, is the ſame with that of. 
theBaſeFD to the Baſe BD. Thence 
there is the ſame reaſon of CD to DE, 
as of F D to BD. | 

Secondly, if the equiangular Paralle- 
lograms L and M, have their Sides re- 
ciprocal, they ſhall be equal. | 

Demonſtration. The Sides of the Pa- 


rallelograms are reciprocalz"that 'is to 


lay, that there is the ſame Reaſon of 
CD toDE, asof FD to BD: Now. 
as the Baſe CDisto DE, ſois the pa- 
rallelogram L to the- parallelogram.. 


BDEH, (by the firf,) and as F D, is 


to DB; ſo-is the parallclogram M to- 
BEDH 3 there is thencetthe ſarhe Rea-. 
fon of .L to'B DE H, *as of M to the 


lame BDEH, fo then (by the 7th. A 
- & 
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KOPGSITION xv. | 
T HEOREM, 


Qual Triangles which have one Angl 
equal; have the Sides which formtbat 
Anglereciprocal ; and if their ſracs be ve 
eiprocal, they ſball be equal. 

If the Triangles F ja G, bcing equal, 
have their Angles A CB, ECDyequal: 
their ſides about that Angle ſhall he recj- 
procal ; that is to ſay, that there ſhall þe 
the ſame Ratio of BC to C E, as:of 
CD to CA. Diſpoſe the Triangles: 
after {uch a manner, that the Sides CD, 
CA, . be one ſtraight- Line: lecing the 
Ang les AGB, .ECD.,. are ſuppoſed 
equl the Lings BC, CE, allbtatf 

raight :Line, (by the 14th. of the-1ſt,) 
Draw the Line AE. 

Demonſtration. . There is the ſage” 


Ratio ,of the Triangle A.B, C to the Tti-" | 
goAFE, Fir the Trjapple ED: 


equal-to , tothe {ame Trizngit': 
ACE, ried "th. ef the 5th,) Now as 
AB "oh istoACE, ſois the Baſe BE: 
t0 
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UM 
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MY oo the Baſe CE, (by che 1.) ſeeing 
'/ F they have the ſame vertical A; and as 

ECDistoACE, ſois the Baſe CD 
toCA. Now if it beſuppoſed that the 
ſides are reciprocal; that is toſay, that 
there be the ſame Ratioof BC toCE, 
asof CD to CA; the Triangles ABC, 

ol CDE, ſhall be equal, becauſe they 

F ” | would then have the ſameRatio tothe 
®% {| Triangle ACE. 


PROPOSITION XVL 
l; THEOREM. 


e ne four Lines be proportional, the Reft- 
angle comprehended under the firſt and 
od foarth, is equal to the Keftangle compre- 
, hended under the ſecond and third, and if- 
5 the Reftanple comprebended under the ex- 
} rrens!, be equal tothe Reftangle comprehin- 
; ded under the means, then are the fonr 
| Lanes proportional. 
if the Lines A B,CD, be proportional, 
| that is to fay, that there is the ſame 
3 Ratio of A to B, as of CtoD the 
, ReRftangle comprehended under the firſt 
: 'A, and the fourth D, ſhall be equal to 
the ReQangle comprended under B 
and-C, - 


Demonſtration. 


232 The Sixth Book of 
Demonſtration. The. ReAangles have 
their Angles equal, ſeeing it is Right ; 
they have alſo their Sides reciprocal; | tht 
they are thence equal (by the 16th.) » 
In- like manner , if they be equal, I} us 
their ſides are reciprocal ; that isto ſay, | B 


-that there is the {ſame Ratioof AtoB, || tc 
as of C to D. a 


PROPOSITION XVIL 
THEOREM. 


F three Lines be proportional, the Reft. 
I angle comprehended under the firſt and 
third ws equal to the Square of the mean, 
and if the Square of the meanbe equal to 
the Reftangle of the extrems, the three 
Lines are then proportional. 

If the three Lines A, BB, D, bepro- 
portional ; the Re&angle comprehended 
under A, and under D, ſhall be equal to 
the Square of B, Take CequaltoB ; 
there.ſhall be the ſame Ratio of- A:to B, 
as of C. to D: thence the four Lines 
A, B, C,D, are proportional. 

Demonftration. The ReQangle under 
A- and D ſhall be equal to the Reaangle 
under B-and C (by the foregoing:) Now 
this. laſt ReQangle is a Square, won 

tne. 


Enclid?s Elements. 


the Lines B, and C, are equal : thence 
the Retangle under Aand Dis equal'te 
the Square of B. 

' In like manner, if the ReQunple 
under-A and D be equal to the Square of 
B, there ſhall be the ſame Ratioof A 
to B, as of C to D; aniſceing thatB 
and C are equal, there ſhall be the ſame 


| Ratio of A to B, as of BtoD. 


USE. 


Hoſe Four Propoſitions demonſtraterh 

4 'that Rule of Arithmetick which we 
commonly Call the Rule of Three, and Ton- 
ſequently the Rule of Fellowſhip, falſe poſſ- 
tion, and all other which «re performed by 


' Propoytion. For _— let there be pro- 


poſed theſe three Number!, 4 Eight, B ſix, 
C fonr, and it is requiredto find the fourth 
proportional. Snppoſe it to be found, aud 
let ithe D. The Reltangle comprehended 
awnder A and D tis equal toto the Reftangle 


| comprehended under Þ and C. Now Ican 


have this Reftangle by Multiplying B by 
C; that is to ſay, ſix by fonr, and I ſhall 
have twenty four, thence the Reitangle 
comprehended under A and' D, 1s twenty 
four, wherefare dividing the ſame by i 
eight, 
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exebt, the Quotient three is the numbyr'y 
look for. "ig 


PROPOSITION: XVI. - 
THEOREM 


6 hs deſcribe a Polzgon liks to another mn 
a Lme gven. 
There is propoſed the Line A B, on 
which one would deſcribe a Poligon like 
unto the Poligon CFDE. Having di 
vided the Poligon CF DE into Tri- 
angles, ' make onthe Line A Ba Ttianghe 
A B-H. like unto the Triangle CEE; 
that is to ſay, make the Angle A BH 
equal to the Angle CFE, andB AH 
equal to F CE. . So thenthe Triangles 
A BH, CFE, ſhall. be equiangled 
the-314. of the firſt.) make alſo on BY, 
a Triangle equiangled.ro FD E.* | 
Demonſtration. Secing the Triangles 
which are parts of the Poligons, ate 
Equiangular, the two - Poligons are 
equiangular. Moreover, ſeeing the Tyi- 
angles A B H, CFE, are equiangular, 
there is the ſameRatis of A Bto BH, 
as of CF to FE, (by the 4th.) In like 
manner, the Triangles H BG, EFD, 
being equiangular , there ſhall be the } 


ſame. 


Euclid's Elemexts, 


yy Jane Ratioof BH to BG, asJof FE 
to F D; and by equality there ſhall be 
il the ſame Rn of AB te BG, as of 
" BCF toFD.. And fo of the reſt of the 
ſides. Thence (by the firſt Definition,) 

- Eithe Poligons axe like to cach other; 


ov 1 2 BSE 


on 'F is ugh Propoſition we feablif the 
| 4 geaef part | of "ye praitical ways to 

dis Ytake e the plane of a place, of an Edifice, 
, $ Field, of a Forreſt, or of a whole 
euntry ;, far making uſe.of the equal parts 

if 4 Line for Feet or for Chains; we de- 
ſeribe a fignre like unto the Prototype, but 
 Boſer, in which we may ſee the Proportion of 
.its Lines. And becauſe it is eaſier on 
pers than onthe pround;, we may c ompre- 
nd in this. Propoſition. all Geodeſ > all 
Chorography, all; Geographical Charts, 
42d ways of reducing of. the greater into 
4 he 5 wherefore this. Propoſition extends 
& | amoſtiio all Arts, inwhich it is neceſſary 
to ho1ake wn S or —_—_ 


The Sixth Book of 


PROPOSITION XIX, } 


THEOREM. 


A A] Ma... £Atwn oo ML. -— 


The Triangles are in duplicate Ration 
their homologous ſides. . | 
If the Triangles ABC, DEF, be} 
like or equiangular;z they ſhall be in I 
duplicate Ratio'of their homologous || 
Sides BC, EF; that isto ſay, that the | 
Ratio of the Triangle ABC, to the 
Triangle D E F ſhall be in duplicate 
Ratio of BG ts EF; whereſfore, by 
ſecking the third Proportional Hl to 
the Lines BC, EF; or To makingit, | 
that there may be the ſame Ratio of BC 
toEF, asef EF toHI; the To t 
A BC ſhall have the ſame Ratio to 
Triangle D E F, astheLine B C hath} 
to the Line HI, Which is called adv- 
plicare Ratio, or doubled Reaſon (bythe] | 
11th. Def. of the fifth.) Let BG and 
H1 be equal; and let the Line A'G be 
drawn. | 
Demonſtration. The Angle B and E[. 
of the Triangles ABG, DEF, are 
equal :-alfo ſeeing the Triangle A BG, 
DEF, are like ; there ſhall be the ſam 
Ratio (by the 4th.) of AB to DE, a 


TEATTSRT 
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of BCto EF: Nowas BC is to EF, 
fois E FtoHI, or BG: thenceas A B 
is to DE, fo isEF toBG: and con- 
ſequently the ſides of the Triangles 
ABG, DEF, being reciprocal, the 
Triangles ſhall be equal (by the 15th.) 
Now (by the firft,) the Triangle ABC 
hath the ſame Ratio to the Triangle 
ABG, as BC toBG, or H1: thence 
the Triangle A B C hath the ſame Ratio 
__ rangle DEF, as BC to 


USE. 


T HOSE Propoſitions do corrett 
the opinions of many, who eaſily 
smarine, that like figures have the ſame 
Ratio as their Sides. For example, let 
there be propoſed two Squares, Two Penta» 


gons, two Hexagons, two Circles, and let 


the fides of the firſt be double to the ſide of 
the ſecond; the firſt figure ſhall be quadruple 
to the ſecond. If the ſide of the firſt be 
triple to that of the ſecond, the firſt figure 


| fhall be nine times greater than the {ccond. 


So that ts ſind a Square triple to another, 
there muſt be ſought a mean Proportional 


+ between one and three, which' woald be 
' almoſt 1 4 for the ſide of the w__a jaws: 
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PROPOSITION: XX. 
TH E ORE M. 


F * = # * w 
Mt res. F" OY P—W=y KK 4 Ao 


Ihe Poligons may be divided into þ 
T many g Triangles, ang they areig 
pn a, Ratio to their homologous ſides... 
* the Paligons ABCDE , GHI 

be like; they, may be divided into 
many like Triangles, and which ſhall be 
like parts of their whole. Draw the 
LinesjA C, AD, GI, GL. 
Demonſtration. Seeing the Poligons 
are alike, their Angles B and H ſhall 
equal, and there ſhall be the ſame:Ratis 
of AB to BC, as of GHto HI, ( 
the 15th.) thence the Triangles AB 
GHI arecalike: and (by the 4th.) there 
ſhall-be the ſame Ratio o BC to CA 
asof HItoGI, Moreover, ſeeng there 
is the fame Ratioof C D to. B C, as df 
IL to I'H; andthe ſame Ratio of BC 
to CA, as 'of HI toGI. There ſhall 
be by equality the ſame R.atio of CD 
CA, asof ILtoGI. Now the Angle 
BC D, and HIL, being equal, i br 
take away the equal Angles A 
GIH, the Angles A CD, G [04 
be equal, Thence the Triangles A Gi, 


_— a—_ A— a_— m—_ RT SSSR” 4 an ca.c.S &c- P | ADA 
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V Fidtid?; Elements. 
'G ty 1 be like (by 2:15.) Sothat 
it 1s ealie after the {ame manner to go 
| ham, lean the Polygans, 
a NG alike” 
rianghes. Arc 
e the ures RY $ we Fea Polygons, 
emonſeatinn , Secing all-the Tri- 
re like, oven Jy {ball be iniche 
i0..{ Now each Tri- 


5 homologous: . ſides (by the. rgth.) 
hence.cachTriapgle of one Polygon, to 
Triangle of.che other Polygon, is in 
oe -Ratig\\to the. ſides; which 

ing the {ame ; there; ſhall be the ſame 
Ratio of each Triangle to its like, as of 
all thq"Triangles of one Polygon, to all 
the Triangles of the other Polygon (by 
the 12th. of the Fth;') that is to ſay, as of 
the onePoligon to the other. 
| ("I BI Polygonsare i in duplt 
cite act (p20 their ſides 

'\ Corall,2.lf.three Lines are continually 
Proport jonal, the Polygon defcrided on 
the firſt, thall have the fame. Ratio to 
the Poly on deſcriÞed on the ſecond, as 

Ee, beſt. ath.tothe third, that is to (ay, 
1. duplicate Fo. of thar of-the fieſ 
Ties to the ſecqnd, 


Q WSE 
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USE from the Learned Dr. Barrow... A. 


r thit is found 4 nethed of © bk 

or diminiſhing a Right Lind Inj 
51 4 Ratio grven, as if you | 
Pentagon Luinuple 0 hues Pen nr 
whereof C D us %. des then bei 
A do AB fin out a mean' Proper 
Hional 5 upon this 'raiſe Penarth 
unto chat goven, and it fhall be quints 
alſo of the Pentagon given. 

Hence alſo, if the Homologous fi 

like figures be known, then will the Proper 


tron of the figure be evident, viz, 


<& <&t & © :. 


B 


out a thi; 4 Propet tional RNs a A 
BY - 3s 
PROPOSITION "et" | 
THEOREM, *:\ 44-508 8 


090.10 3M 


P*2 ygons which ave like ta LFbid Pol Da 
gon, are alſo lrkz otic to the orher.. ** 
If Two Polygons are like to a third, 
they-ſhall be like one to the other ; for 
each of them'may be divided intoas man 
like Triangles as there is in the nay 
Now the Friangles which are like unto 
the ſame-Third, are alfo like one to the 
other, becauſe the RON which are. 
equal 


©. Euclid's Elements, 
equal to a'Third, are equal one to the 
er ; and the Angles of the Triangles 
deing equal, thoſe of the Polygens of 
__ it is compounded, are 10 like- 
WI 

T farther add that the ſides of Tri- 
angles being in the ſameRatio, thoſe of 
the Polygons ſhall be fo likewiſe, ſeeing 
they are the ſame. 


a 


. 
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PROPOSIT1ON XXII. 


THEOREM. 


<< ORRITIS ©, ty «» 


| ihr Polygons deſeribed on four © Lines 

which are Proportional, are alſo Pro- 
portional, And if the Polyzons be in the 
ſame Ratio, the Lines on which they are 
deſcribed ſhall be ſo alſo. 

If there be the ſameRatioof B C'to 
EF, as of HT to MN; there ſhall 
alſo be the ſame Ratio of the Polypon 
' | AB Ctothelike Polygon DEF, asof 
t | the Polygon HL to the like Polygon 
MO. Seck to the Lines BC, EF, a 

third Proportional G; and to the Lines 
.\.HT, MN, a third Proportional P (by 

the 11th.) ſeeing there is the ſame Ratio 
Af BCtoEF, asof HT toMN, and 
= A. of 
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of EF to G, as of MN to P: there: 
ſhall be by equality the ſame Ratioof+- 
BC to-G, as off HT to: Py and this 
Ratio ſhall be duplicate or doubled'sf 
the Ratio of BC to EF, or of HT 
to MN. 

Demonſtration. The Polygon ABC | * 
to the Polygon DE F, is itt dupticate of }} | 
doubled Ratio of the Ratio of BCyto || | 
EF (by the 21ſt.) that is to ſay, as 
BC is to G; and the Polygon HLto Y 
MO, hath the ſame RatioasHTtoP. || 
There is therefore the ſame Ratio of || 
ABCtoDEF, azof HLtoMO. 

Andif like Polygons are proportional z 
the Lines being in ſub-duplicate Ratio, 
ſhall be alſo Propertional, 


USE. 


jA His Propofirton may 
. þ 4 be eaſily applied to 


oe Numbers, If the \nmbers:. 
E A, B, C, D, - are Proper 
£4 elenal, lair Squares E F, 
G H, ſhall be ſobkewiſe ; which we maks- 
uſe of in Arithmetick, and yet moxye wr 
thereof wn Alcebra. A; 


UM 
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PROPOSITION XXIL 
THEOREM. | 


E Lmnangular Parallelograms have their 
Ratio ceomponnaced of the Ratia of 
their ſides. 

If the Parallelograms L and M be equi- 
angular; the Ratio of L co M ſhall be 
compounded. of that of A B to DE, and 
that of DBtoBF. Joyn the Paralle- 
lograms in ſuch a manner that their ſides 
BD, DF, be en a ftreight Line, as 
allo C D, DE ; which may be, if they 
be equigngular, Compleat the Paralle- 
legram BBD EH. 

Demonſtration. 'Fhe Parallelogram 
L hath the ſame Ratio to the Parallelo- 
in BD EH; as 'the Baſe ABhath to 
* | tice Baſe BH or DE (bythefirſb.) the 

Parallelogram BD E H hath the fame 
Ratio to the Parallelogram DF GE, 
that is to ſay 'M, as the Baſe B D hath 
tothe; Baſe DF. Now the Ratio of the 
Parallelogram L to:the Parallelogram M, 
is compounded of that of L tothe Pa- 
rallclogram BDEH, and that of BDEH 
t0. the, Parallclogram M. Thence the 
O 3 Ratio 


= 
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Ratio of Lto M, is compounded of that - 


of AB to DE, and of thatof BD to 
ES. For example, if AB be eight, 
and BH five, B D four, DF ſeven; ſay 
as four isto ſeven, fois five tocight;; 
you (hall have theſe three numbers cight, 
tive, eight 2, cighe to five ſhall be the. 
Ratio of the ParalleJogram L to BDEH, 
the ſame as thatof AB to DE; fiveto 
eight 4 ſhall be zhat of the Parallelogram 
BDEH to M. So then taking away 
the middle term which is five, youſhall 
have the- Ratio of eight to eight ,, for 
the Ratio compounded of both ; or as 
4 times 80r 32, tos times 7 or 35. 


PROPOSITION XXIV. 
THEOREM 


5 all forts of Parallelograms ; thoſe 
through which the Diameter paſſeth,ars 
like to the greater. 

Let the Diameter of the Parallelo- 
gram AC paſs through the Parallelo- 
grams EF, G H : I fay they are!ike unto 
the Parallelogram A C. IRS, 

Demonſtration. The Parallelograms 


AC, EF, have the ſame AngleB; and. 


becauſe in the Triangles BCD, IF, is 
Parallel 


" O24 wa! 
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© Parallel to the,Baſe D C, the Triangles 
B BFI, BCD, are equiangular. There 
pw | is therefore (by the 4th.) the ſameRatio 
wy | 9 BC to CD, as of BFto Fl; ard 
», | conſequently the ſides-are in the ſame 
i, tio.In like manner, 1 H is Parallel to 
| C; there ſhall then be the ſame Rati» 
7 | of DH to HL as 'of DC to BC; and the 
& | Angles arealfo equal, allthe ſides being 
Parallet : thence (by the 8th. Def.) the 
ParallelogramsE F, GH are like unto 
I the Parallelogram A C. 


[ 961 Tra TITS 'E 


Made we of this Propoſiti tron wn the 
F: enth Propoſition of the laſt Book, of 


petive, to ſhew that au Image was 
+ 11 like 'nnta the Original, with the 


hes A Parallelogram Compoſed of four 


- - 
' 


Ih © 


PROPOSITION KXXV, 
PROBLEM. 


"deferibt | a 'Polyen like unto 4 giver 

” Prev , and equal to any other 

Linedfigurt," 

deſcribe a Polyson gps 8 
O 4 


fryeg 
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bobs ih Long fans A ht 


ram CE equal to the Polygop B, (by 
a4 34th, fk firſt.) and m DE, wake 
a Parallclogram E F equalto the 
Lined figure A, (bythe 45th. af the þ 
Then ltcek a bs Proportional G k 
between -CD. and DE (by the: 7 

Laſtly, make on GH a Pg gon Yi 
unto B (by the 18th.) Tt ha Be equal to 
the Right Lined figure A. | 

Demonſtration. Secing. that CNs 

DF, are continually Proportional, the 
Right Lined gpr greg on the 
firſt,ſhall be to the R _ bY 0: 


deſcribe ary c F 
(by *y Coroll, o TE *% | 
15 fo DF, lo is tne 


BS 


tg the ParalleJogram Fg MR 


ſceing they are 
the ſame Ratio 0 b O, as of of 
So then (by the 7th. of the ” ) An 

are equal, ; 


; 5 W $5; + 


Irs Rropeſilaen DIA ng 
figureq heepang al ROK 
which is very u = php 
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\ PROPOSITION XXVI. 
”- THE OREM. 0 


F in one of the Angles of a Parallelo- 
gram, there be deſcribed alefſer Pa- 
rallelogram like unto the greater, the Dias 
weter of the greater. ſhall. meet the Anpld of 
thelefſers. 3 - - 
If in the Angle D, ef the Parallels, 
am AC; be deſcribed another leflex 
G, like thereto: The Diameter DB 
all paſs through the point G. For if 
ig did not, but it paſſed thropgh I,. as 
th the-Lige BID. Draw the Line - 
IE Parallel to HD. | 
Demonſtration. The 'Parallelogram + 
D1, is like unto the Parallelogram A C, 
(by-+be 24th;) Now it-is :ſuppoſed that 
the Parajiclogram D G is/ alſo like: there- 
to'; thence the-Parallelograms DL, DG, 
would” be like; which is impoſſible: : 
otherwiſe, there would be 'the fame 


Ratio of HI to I E or GF, as of HG 


toGF; and (by the 7th; of the 5th.) 
theLiges 1, HG, wauld be equal, 


_ yy - 
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The Sixth. Book of *J 
The Twenty Seventh, Twenty Eighth,and 
Twenty Ninth Propoſitions are unneceſſary. 


d PROPOSITION XXX. 


cut a Line given into extream and 
mean Proportion, _ 

It is propoled to cut the LineA Bin 
extream, and mean Proportion ; that is 
to ſay, in ſuch a manner, that there may 
be the ſame Ratio of A-B-toAC, as of 
AC to CB. Divide the Line A$8 
(by the 11ths of the ſecond) in ſuch a 
manner that the Reangle comprehended 
under AB, CB, be equalto the Square 
of AC. | 

Demonſtration. Seeing the Rectangle 
of AB, BC, is-equal-to the Square of 
AC; there will be the ſame Ratio of 
AB-to AC, as of AC'te BC (bythe: . 
17th.) A trad: 


I S*' Ec 


7x Propoſition 45 -neceſſary-mm the- 
Thirteenth Bcok, of Euclid, . to- find 
the length of the Sides of ſome of the froe' 
Regular Bodies, Father Lucas of. St. Sc- | 
pulchres . 


| | 


4 , 4 "4 '3 : " k 
. l jr * 4 s *7 : þ <a a} 
Fycld's Plowents; 


pilckre bath Come 4 Book of the Pro- 


prievies of a' Ling i cat into ex- 


tream and mean Tas 
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MAS FEOKEY.: 
,o0 RAE YG 
"Pay iobnt phi x Trobed on the ; 
Ke, 4 Triangle, us 
equal to the other hr; Polygon deſeri- 
bed Howemt Sides of the ſame Triangle. 
If the wg ABC hath a Right 
AngleR A.C Fic e Polygan-D deſcribed 
Grehat to thelike Po- 
lygons F, and E, deſcribed on the Sides 
AB, A'C. ki 
Demonſtration The Polygons D,EF.. 
are amonght \themſelyes in duplicate 
Ratio of their homologous Sides'B C, 
AC,"A'B,' (1 'the 26th.) If there were 
deſcribed a*Square on thoſe ſides, they 
would bealſo in duplicate R.atio to their 
Gdes.. * Now (by the 4/7th. of the firſt.) 
the Square of BC would be equal to the 


' $quares of A C,- AB; thence the Poly+ 


ligeon D'Yefcribed'on *B C,- is © a je | 
the like Non and F, deſcri 
AB, AC. 


usSE. 
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x 4300608 hn :\ ph It 


Tiara ortho 


for it 1s more Wnjvgr (4 ghep (the 47th. 'ﬆ 
the 1ſt.) which wotwit ſending 35 ſo uſe fil, | 


that it ſeeme tþ,that aim 
ond RNs 


| VS out To 94D USE AN 
The 32; Propaſaios omelet 
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gue! PALIT the ng pk 
"ri at the, Cena MY 6 #f Mae Cn 


Zr ENKEy * Kg Wok fe, the. 
-- atzo : as We: & bs refs 
th 1 D 


If t c bt 3's GC, Þ 9 F, he: 
eas there ll ico ome Rai of 


Re Auk A Crate, LDPC boy 
; as top Ark JF 
Ak. AG jiG; 


the, A and gs oy, 4 ro 
of. the ArkAC, = let be divi 
"the - 


| 


GOVT G53 5 22 Moll "F. 


T5; 


C16! wW Te (] 47075 
nfiratien. - » thy Ang ls 
int G/BHa, BAG DEL, TEK, 


and the reſt, are equa} Gy; the 33), of: 
the third ;) ſothen AG an Aliquot part 


of AC, is found in the Ark DF, as 
many times as the Angle ABG an 
Aliquot ' part of the Angle ABC, is 


found in DEE;. there is therefore the 


ſame Ratio of the Ark AC to the Ark 
DF, as of the Angle ABC tothe Angle 
DEF. And becauſe N andO are the 
halfs of the Angles ABC, DEF, 
they ſhall be in the ſame Ratio as are 
thole Angles; there is therefore the 
ſame Rizgioot the Angle Nao-the Angle 
O, as of the Ark AC to the Ark 
DEF. 

Itis the ſame with SeRors.; for if the 
Lines AG, GH, HC, DL, IK, and 
the reſt wered rawn,they would be equal 
(by the 28th. of the Third; ) and each 
SeQor-would be divided into a Triangle 


- and a Segment. The Triangles would be 


equal (by the 5th. of the firſt;) and the 
little Segments would be alſo equal (by 


the. 24th, of the third; ) thence all thoſe 
little 


Mr ens — 4 
x: 408. 
wh \andthazet be 
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Seftors would bat: and fo as t 

_ as the- Ark BF* containerh'of Alic 
parts -of-the'Ark off A C,; -#omaity the! 
Seftor DKF _ gut contain Alquoe 
parts of the A GC. There is 
therefore the ſame Reaſonof Ark toAﬀk,. 
as-of Sectorto- vector, 
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T HE 
ELEVENTH BOOK 


"3 ; 
Euchd's Elements, 


_ Book > yen 
rt Prantegples of Solid Boaies, 
7.0 poor to eſt a-/ 
bliſh any thing touching the 

third ſpecies of quantity,'without known 

what this Book teacheth us, which make: 
it very neceſſary 1n the greateſt part of the 
Mathematicks, in the © place, Theodo- 
ſms's Sphericks, doth wholly *ſuppoſe-3t, 
Spherical Trigonometry, the third part of 
Pratticai Geometry, 74ter Propoſition: of 
Staticks, andof} Geography, are eſtabliſhed 
on the principles of Solid Bodies,Gnomonichs, 
Conical Seftions, and the Treatiſe of Stone- 
_— ome yon but _— 'E 
oftent obliged to. repreſent on paper, figures 
that are raiſed, and which are norms 
under. 


Ef 


{ Dek. 1, 
| _ __ 


| 


under ſeveral Surfaces. T leave ontthe 
Seventh, the Eighthy the Ninth, and the 
Tenth Books of Euclid' 


they are unneceſſary,in almoſt all the parts of 


the Mathematicks. I have eften wondred 


that they have been put among ſb the Ele-. 


ments, ſees it 35 evident; that Euclid 
did Compoſe them only to eſtabliſh the 
Doftrine of incommenjarables, which being 


only a curioſuy, onght net to have been: 


placed with the. Books of Elements, but 
ought to. wake. 4:particnlax Theatiſe. The 
ſow may be ſaid of the Thirteenth, and 
the rad C *; po pom that one may 
learn FR 
provided ane. 29h 
Books of Euclid 5 


DEFINITIONS: . 


 'Solidiis a Magnitude which hath 

Jength,: breadth and-thicknels: 
Do ure LT, ut Lengthu N X, ts. 
Breadth N-Q, its 4 hic kueſs LD, 


2,. Tha, extremities. or - texms.-of a : 


Solid, ae Superkicies. . 
3-; A Line.isat Right Angles, os Per. 
pandicylaz.to a Plane, whea-it is Per: 
pendicular,toalltheLines that.it mecteth» 
with -in.the Plane. by 
f 
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rts Mabemarchs | 
bad Te Eight : 
ments:: - 


—— > "M3 


1 54. - 


AB F, be Right. 
4 A 


to the other Plane. 


IEWH'C 
F, whic 


* 


ED 


Line. 
ig Plane ( 


wa rom the Point A, the Line A'E 
to. the: Plane CD 


lt % ne vg 


Merpeadicular 


fey ; rene 


A 


Plane is per 


| Ruchd's Elements: 
. ns the Live AB ſhall, be at: 

pi to * Plane CD, if it be "#3 

| calar t e Lines C D: FE E; wbib 

es being drawn © the Plane CD, 


| PE through the Point B, #1 ſuch ſort 
tat the Aoples A BG, ABD, ABE, 


pendicuſar t0-aN0r 
| ther, when the Line perpendicular to 
Ihe common ſeg}ion-of; the Planes, and 
drawn in the gne, is alſo perpendicular 


We call the commer þ rj vi bo ayer, 
<4 both Plan pt 
be alf fo mn the PI 

W 4 the Plane AD, If t 
He OR in the Plane A w «24 


e Line 


reg 


$4 uy yo ONE 


bias 


pen1dig tay t9 t we rIS/ 


B be not erpen- 
D,. andaf there 


Ps and 
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he Fig. II, 


Fig, III, 


| Doig 
Fig, Iy, 


i: Ge bh: 4g tipo 'of,one Plane, to Fig, Vs 


cute. Angle COMPEE: 


be A ter (wo perpeadiculars to the 


common 


306 


, are equal, like, ahd*parallel, -but the 
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common ſefion drawn in each Plage: 
As the inclination of the Plane A B, ti 
the Plane A D,. ts no other than the Angl 
BCD, comprebended by the Lines BC 
CD, drawnin both Planes perpendicular to 
the common Seftion A E, * 2k 
7. Plains ſhall be inclined. after the 
ſame manner, if the Angles of incling. 
tion are equal. 
8. Planes which are parallel' being 
continued- as far as you pleaſe, are not 
any og uidiftant, <. {rr 
9. Like ſolid figures, are comprehen- || + 
ded, or terminated under like Planes } 
equal in number.. had hls M6 
10.Solid figures,equal and like,are com- | 
prehended or termined underlike Plains] 
equal both in Multitude andMagnitude''f | 
11. A ſolid Angle is the concoorſe at}: 
inclination of many Lines, which arein} - 
divers Planes: As the .concour {@ of the 
Lines AB, AC, AD, which are in div]. 
Planes, | i 
12, A Pyramid is a ſolid figare com-|- 
prehended underdivers Planes, ſet upon 
onePlane, andgathered together to.one| 
point. Asthe figure ABC D. & 
13. A Priſm is a ſolid figure contained 
under Planes, whereof the two oppoſite] - 


= 


=». > ® = ©. - 


others 


UMI 
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2832 AST I2FS=S8R5S8S 


Euclid's Elements. 
ethers are parallelograms. - 4s the figure 


"AB its oppoſite Plains may be Polygons. 


14. ASphere isa ſolid figure termina- 


ted: by a ſingle Superficies, from which 


drawing ſeveral Lines to a point taken 
inthe middle of the figore; they ſhall be 
all equal; Some define 4 Sphere by the 
motion of a ſemi-circle turned abont its 
Diameter, the Diameter remaining im- 
moveable. 

15. The Axis of a Sphere is that un- 
moveable Line about which the ſemi- 


circle turneth. ; 
+ 16,5 The Center of the Sphere, is the 


fme with that of "the ſemi-circle which 


tvurneth. 


17. The Diameter of' a Sphere is any 


Line whatever, which pafſeth through 
the Center of the Sphere, andendeth 


in its Saperficies. 
18, A Cene is a figure made, when one 


Side of: a Right Angled Triangle, viz. 
' one of thoſe that contain the Right 
"Angle remaining fixed, the Triangle is 


turned round about till it return to the 


'place from whence it firſt moved. And 


if the fixed Right Line be equal tothe 
other which containeth the Right Angle, 


-. then the Cone is a ReQangled Cone, 


but if it beleſs, it is an Obtuſe Angled 
Cone 3 


z3oB 


The-Bleventh Book of 


Cone 3. it greater- an Acute Angled 
Cone., | | ; 
19. The Axis of a Cone is that fixed 
Line about which the Triangle is moyed. 

20. A Cylinder is a figure made by 


the moving round ef. a Right Angled By | 


rallelogram, one of the. fides thereof, 
namely which contains the Right Angle, 
abiding fixed ; till the parallelogram he 
turned about tothe ſame place whence it 
began to move. +41 

21. Like Cones and Cylinders, ate 
thoſe whole Axes and Diameters of their 


-Baſes are- Proportional. Congs are right, 


when the: Axis is perpendicular to the 
Plain of the Baſe; and they axe 
ſaid to be Scalene, when the Axis is in- 
clined ta the Baſe, . and the Diameter of 
their Baſes are in the ſame Ratio 3 We 
add, that inclined Cones tg þe like their 
Axes, mult have the {ame inclination to 
the Planes of their Bales, 
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PROPOSITION 1 
THEOREM 


j* Straits Line cannot have one of # Plate VII. 
parts ina Plane, and the other with= Pr0P- 1: 
one 2t. | v | 
\H.the Line A.B. be in the Plane AD, 
it being continued; ſhall not go'withvar; 
but all its parts ſhall be in the ſame 
Plane. - For if it could be that B.C were 
apart of AB continued. Draw in the 
Plane CD,..the Line B D,,-perpendi- 
cular to A B: draw alſo in the ſame 
Plane, B E perpendicular to B D. C 
Demonſtration, The Angles A BD, 
BDE, - are both Right Angles; thetice 
(by the 14th. of the firſt,) AB, BE, do 
make” but one Line ;' and conſequerily 
BC, 1s not apart*.of the Line Bc N-, 
tinued 3; brherwift two Rrait Lines CB, 
EB, would have. the ſime part AB; 
that 'is AB would* be part *of both: 
which we have rejeQed as falſe in the 
Thirteenth Maxim of. the firſt Book, 


_—_ iS ol 3.6 'S E. 
V "PE eftabliſh on this Propoſition a 
principle” in Gnomonicks, to 


prove 
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prove that the ſhadow of the ſtile fall 


not without the Plane f 4 great Call 


in which the Sunis. Secing that theen 
or top of the ſtile is taken for the Center 
the Heavens, and conſequently for the 


Center of all the great Circles : the ſhadoy' 


being always in a ſireight Line, with the 
Ray drawn from the Sun to the Opaque 
Beay ; this Ray being in any great Cirdle, 
the ſhadow muſt alſo be therem. 


PROPOSITION Il. 
THEOREM. 


Ines which cut one another, are inthe 
ſame Plane, as well 44 all the parts of 
a Triangle. : 

If the Two Lines BE, CD, cut one 
another in the Point A; and if there be 
made a Triangle by drawing the Baſe 
BC: I fay thatall the parts of the Tri- 
angle ABC, are in the ſame plane, and 
that the Lines BE, CD, are likewiſe 
therein. | 

Demonſtration. It cannot be ſaid that 
any one part of the Triangle A B C, is 
11 2 Plane, and that ;the other-part is 
*/1110ut 3 Without ſaying that one part of 
a Line 
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Euclid's Elemexts.. 
aLine is in one Plane, and that the other 
np the ſame 7:4, is , not Fherein's 

ich is conerary to the firſt Propoſition: 
and ſeeingtbat.the ſides, of . the Triangle 
are in the ſame Plane wherein the 1ri- 
in the ſame Plane. MA 


x 0 = 
| us 
Y , " . ' U ” 6 69 


Hit Propoſition doth ſufficiently de- 
termine a Plane, by two. ſtreight 

| Lines mutually interſeting each other, or 
| ye Triangle ; {have made uſe thereof in 
pricks, to prove that the objeftive parallel 


© 
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+ | Lines which fall 1 the Tablet; ought tobe 
be. | Reproſemted by Lines which concur in # 
of | Point. 

c PROPOSITION lll. 

1 . 

e THEOREM. 

. | 

d | FI He commonſeition of two Planes i 4 
e ſtreight Line, 


_ Tf Two Planes AB, CD, eut one 
t | another, their common ſe&ion EF (hall 
s | be n Rreight Line. For if it were not, 
is | take Two Points common to both Planes 
which let be E and F, and draw a 

| ftrait 
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Arait Line fron\the point” E'r6 the 
£7 Wit Pane & 6, wth 26 


Die 3ff6\ir the Ph 
Litic from Eto'F3-if. ene 
withthe forcer, let {bEE'G 
Dettoriftration. ke 140 dee 
in the Two Planes WEtwd' different 
Lines, and they comprehend a ſpace; 
whch is contrarytothe Twelfth Maxim, 
Thence they are but ene Line, . which 
beings in- both Platies, Nall be Þ 
merry! fetion. | 


\ 


\7 | 
WH OS 


Hr Propoſition 1 WA atttal.” 
Th ao [i pag erate _ 


repreſent in a Dial, the Circles "df the 


hours, marking only the cow poſes of 
their Blanes ; and that of the 
PROPOSITION 1y. 


THEOREM. "I 


& a Line be perpendicular. to /tho ether 
Lines which cut oht' anther, 6: ſol 
be alſo perpendithlar 16 tht Platt of thoſe 
Lines. 

if the Line A B be perpendicular - 


UMI 


er 
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D BH, equal, as alſo the Angles BDH, 
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the Lines C'D; E F, which cut one ano. 
{ther in the point-B3 in ſuch manner thac 
theAngles ABC, ABD,ABE, ABE, 
be right, which @ flat figure cannot re- 


- preſent ; it/ſhall be perpendicular to the 


PlaneCD, E F; that is to lays that it 
ſhall:be Perpendicular to all the Lines 
that aredrawn in that Plane through the 
pbint B.:._ as to the Line GB H. Let 
equal Lines be cut BC, BD,BE, BF, 
and let be drawn the Lines EC, DF, 
AC, AD,A E, A F,AG, and A H, 
Demonſtration, The four Triangles 
ABC, ABD, ABE, ABF, have 
their Angles Right inthe Point B z and 
the Sides BC, BD, BE, BE, equgl 
with the ſide AB common to them all. 
(Therefore their Baſes AC, AD, AE, 
AF, are equal (by the 4th. of the 1ſt.) 
' 2, The Triangles EBC, D BF, (hall 
de equal in eyery reſpect, having the 
Sides BC, BD, BE, BF, equal ; and 
the Angles CBE, DBF, oppoſite at 
the vertex being equal; fo then the 
Angles BCE, BDF, BEC, BFD, 
ſhall be equal' (by the 4th. of the firſt,) 
and their Baſes E C, DF, equal. 
3. The Triangles GBC, DBH, 
having - their | oppoſite Angles CBG, 


B CG, 
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BCGy and the 'ſices BC, BD, 
ſhall then have (by he 26th. of Fw s 
their Sides B G, BH,.C G, DH, equal, 
| 4. The Triangles ACE, AFD, 
having their des AC, AD, AE, AF, 
equal, andvthe Baſes Z/C, DF, equil, 
*they ſhall have (69:4he Beb! of 2he (inf) 
the —__ A DF, ACE; equal : 

'5. The Triangles: A CG; ADM, 
have the Sides AC, AD, CG, DH, 
equal; with the Angles ADH, AGC: 
T hence they ſhall havethetr. Baſes A'G, 
AH, equal. Te 2 

Laſtly; the Triangles'A BH, ABG, 
have all their ſides equal + thence (by the 
2th. of the 1ſt.) the Angles. ABG, 
ABH, ſhall be equal, and'the Line 
AB perpendicular to'G H, - So: then 
the [ ine A B ſhall be -perpen:iculit to 
any Line which may be drgivn through 
the poir:t B, in the Plane of «he ines 
CL, EF, which I call perpendicular to 
the Plane. 


U.S, F- 


Hu Propoſition cometh often-in uſe in 

the firſt Book of T heodofius ; for ex- 
ample, iro Demonſtrate tbat the Axis of the 
| World 


SO EEO DUTT SS Soo us SEASONS SOT 


=S 7x 


Euclid's Elements. 


1s 3 ppneens to the Plane of the Equi- 
noltsal. In lice mapner .in Gnomonichs, 
we Demonſtrate 'by this Propoſition , that 
the Equinolt;al is perpendicular to the Me- 
ridian in Horiz.onal Dials, it.is not leſs 
efal in other Treatiſes z as in that of 
Iſtrolabts, .or in the ſeitions of Stone. 


PROPOSITION V. 
 -» THEOREM. 


F a Line be Perpendtcular ts three other 
[ Linas which cn# 'one the other in the 
ſame Point, theſe three Lines ſhall be in the 


ſame Plane. 


If the Line AB be perpendicular to 
three Lines BC, BD, BE, whictt-cut 
one another + in'the point B, the Lines 
BC, BD, BE, arc in the ſameplane. 
Let the plane AE be the Planeof the 
Lines AB, BE; aad let CF: be the 
Plane of the Lines BC, BD, If BE 
was the common ſ{cfion of the Two 
Planes, BE would be in the Plane of the 
Lines BC, BD, as we pretendit ſhowld. 
Now if BE be not the common ſeQion 
let it be B G, 


P 2 Demonſtration, 
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Demonſtration. A B is perpendicular 
tothe Lines BC,BD it is then perpendi- 
cular to the Plane CF, (bythe 4th.and 5th, 
Def.) AB ſhall be alſo perpendicular 
toBG. Now it is ſuppoled that it is 
perpendicular to BE ; thencethe Angles 
ABE, ABG, would be right, and 
equal, and notwithſtanding the one is a 
part of the other. So then the Two 
Planes cannot have any other common 
ſetion befices BE; it is therefore in 
the Plane C F. 


PROPOSITION VL 
THEOREM. 


Fe Lines which are perpendicular tg 
the ſame Plane, are parallel, - 

If the Lines AB, CD, be perpendi- 
cular to the ſame plane EF; they ſhall 
be parallel. It is evident that the inter- 
nal Angles ABD, BDC, are right; 
but that 1s not fufficient,for we muſt alſo 


prove that the Lines AB, CD, arcin 


the fame Plane. Draw D G, perpendi- 
eular to BD, an! cqualto A B; Dcaw 
allo the LinesB G, AG, AD. 


Demonſtration, 


UM 


af 
is 
b, 
Ir 
is 
es 
d 
a 
0 
n 
n 


Euclid”; Elements. 


Demonſtration, The Triangles ABD, 
BDG, have the fides AB, DG, 
equal: BD is/ common ; the Angle; 
A BD, BDG, are right. Thencethe 
Bales AD, BG, are equal (by the 4th. 
of the 1ſt.) Moreover the Triangles 
ABG, ADG, have al} their fides 
equal; thence the Angles ABG, ADG, 
are equal; and ABG being right, 
ſeeing A Bis perpendicular to the Plane, 
the Angle ADG is right. Therefore 
the Line DG is perpendicular to 
the three Lines CD, D A, D B, 
which by conſequence are in the fame 
Plane (by the ©.) Now the Line AB is 
alſo in the plane of the Lines A D,DC, 
(by the ſecond; thence A B, CD, are in 


the ſame plane. 


Coroll, Two Lines which are parallel 
are in the ſame Plane. 


USE.) 


E demonſtrate by this Propoſition, 

that the hour Lines are parallels 

among [t themſelyes,in all Planes which are 
parallel. to the Axis of the World; as im 
the Polar and Meridian Dials, and others. 


P- 3 P R O- 
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PROPOQSITLON VII. 


THEOREM, 


Line which is drewn from ont'pa- 
rallel to annher, #4 in the ſame Plane 
which thoſe Lines are. 


The Line C B being drawn fromthe 


point B of uy Line A B, to the point C 
of its paraligl CD: 1 ay that theLine 
GP is in the Plane of the Lines A B, 

D. 

Demonſtration, The parallels A By 
CD, are in the ſame Plane z in which if 
you draw a ſtrait Line fxom the point C 
to the point B, it will be the fame with 
CB, otkerwiſe two ſtrait Lines would 
incloſe a ſpace, romrary 10- the path. 
Haxim, 


PROPOSITION VII. 
THEOREM: | 


'F of Twa parallel Eines, the one br 


perpendicular to @ Plane, the other 
ſhall beſo likewiſe. 
As if of the Two parallel Lines A B, 
CD; the one A Bbe perpendicular G 
the 


\ 


UM 


»” ET. 


Euclid's Elements. 


the Plane EF : CD ſhall be {o likewiſe. 
Draw the Line BD, ſecing that ABD 
isa right Angle, and that the Lines AB, 
CD are ſuppoled parallel; the Angle 
CD B ſhall be right (by the 30th. of the 
1.) Wherefore if 1 Demonſtrate that 
the Angle C D'G is Right, I ſhallprove 
(by the 4th.) that CD is perpendicuſan 
tothe Plane EF.  Mbke the:right Angle 
BDG; .and:rttake-D G equal. to AB, 
then draw'therLifies P'G, AG. 
- Demouſtration;The Frianghes: A BID, 
B'DIG; ! have their: : fides A BY DG, 
equal;i the fide B D: is common , ' the 
Angles: AB Ds B Di, 'aCE: ry \ <5 
Thence(by-rbe 4t4..of tbe 1ft .ahe Baſes 
AD, BiG,4. ave equak The: Erianglts 
mod G : ABG p oy all rheie (es 
; loi then the 6th.)'the- Angles 

AD G,;/ABG, are equal, This laſt 
s rights fecing the: Line Ac Bris fuppe» 
£d- perpendicular to 'the .Plape EF; 
zthence-the Angle A II G, is right 1 and 
the Line D G' being perpendicular-to 
the Lines DB, D A, it ſhall beperpen- 
dicular to the Flane of the Lines AD, 
DB; which is the ſame in which are the 
parallels AB,CD. So then the Angle 
GD eo Right Angle (by the geÞ. 
Def. . SY t Þ wars 

| P R Q- 
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PROPOSITION IX, 
THEOREM 


He" Lines which are Parallel to a 
third, are parallel amongſt them- 


s. 

If the Lines AB, CD, are parallel 
to the Line E F; they fhall be parallel 
to each other, alrbough they be- not all 
three in the lame Hane, ' Draw-1n the 
Plane of the Lines A-B, EF,! the Line 
HG. perpendicular to AB, - it ſhall be. 
alſo perpendicular to E E, (bythe 29th, 
of the firſb.) In: like-manner.drawin the 
Plane of: the Lines EF, CD, the Line 
H I perpendicular to EF, CD. 

Demonſtration. The Line E H being 
re: pendiculag ito the Lines HG, HI; 
is alſo perpendicular te:the Planes of the 
Lines H'G., :Hil 5 (by the 4th.) thence 
(by the £th.) the' Lines A G, C I, areſo 
likewiſe, and (by the 6th.) they ſhall be 
rarallel, | 


us E. 1 
FF Hi Propoſition ſerveth wery often in 


Perſpettive , to” determine on the 
Plane 


UMI 


- - Euclid's Elements. 

Plane the Image of the parallel Lines, 
and-in- the ſeitions of ſtones , where we 
prove that Ng ſides of - the Squares are pa-' 
rallek to each other, becauſe they are ſo to 
ſeme Line in 4 different Plane» InGno- 
monicks we prove that vertical Circles 
onght-to be. drawn by perpendiculars on the 
Wall, becauſe that the Lines which are their: 


common ſettion with theWall, are parallel . 


to the Lmme' drawn from the Zenith tothe. 
Naaiv. 


PROPOSITION KX:.. 
THEOREM. 


'F Two Lines which meet in 4 point 
" are parallel to-Two other Lines in 4 


different Plane ; they will form an equal 


Angle. | 
If the Lines:AB, CD; AE, CF,. 


are parallel, although they be- not all .. 
four in the ſame Plane ; the Angles BAE, . 


DCF, ſhall be equal. Let the Lines - 


AB, CD; AE, CF, be equal: and. 
draw the Lines BE, DF, AC, BD, 


EF. 


Demonſtration. I he Lines A B, CD, - 
are ſuppoſed parallel and equal ; thence 
(by the 334. of the firf) the Lines A C, 

$ ; 


BD, . 


FE : 
Jai | 
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BD; are. parallel and equal ; as afo- 
AC, and EF; and (bythe preceding)" 
BD, EF, ſhall be Pirate and' 
equal ; and (by the 33d. of the firſt,) BE, 
DF, ſhall be parallel and-equal. So: 
then: the TrianglesBAE, DCF, have 
all their ſides equal; and (bythe 8th.) 
the Angles BAE, DCE, ſhall be 
c 


Coroll: One might make ſome&Propo- 
ſions like unto this, which wguld not: 
be unuſeful; as this. If one ſhould 
draw in a parallel Plane, the Line CD- 
parallel toA B, and if the Angles BAC, 
DCE, are equal; the Lines AC, CF,, 
are parallel. | 


usE. 


: E. Demonſtrate by this Propoſi- 
| tion, that the Angles which are 
made by the hour Circles in a Plane pa- 
rallel to the e/Fquator, are equal ts thoſe 
which they make in. the Plant of the e/&- 
quater. 


b BuctidiecElevientd,” 


PROPOSITION XK. 1 
PROBLEM. 


T5 draw 4. perp endicular to 4 Plane, . 
from apoins pon nithout the Plane. 

If you would from the point C, draw 
a perpendicular to th#8lanc AB; _ 
theLineEF at'difcretion,, and C F pe 
bn) eg hereto (by the "2th of t ns 

) then draw (y be I 1th,of the firſt,) 
in Te Plane AB, the Line F G perpen- 
dicular to'E Þ;, and CG perpendicular 
to FG. ' I demonſtrate that CG fhall 
be perpendicular to the Plare A B. Draw 
GH parallel to E F. 

Demonſtration, The Line E F being 
perpendicular to the Lines CF, F G, 
it ſhall be perpendicular to the Plane 
CFG (bythe 4th.) and HG being pa- 
rallel to E F, ſhall be alſo perpendicular , 
to-tha fome Plan® (by the 8th.) and ſeeing 
that T G's perperdiculat to the Lines. . 
GF, GH, it ſhall be perpendicular td 


the Plane A B, (by the 4th.) 


y 


% 
— — "—Y 
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PROPOSITION XII 


PROBLEM. 


T 0: draw a perpendicular t0.4 5 Plas 


from a point of the ſame Plane. 
To draw from the point Caperp 
ditular to, the Plane AB.;. draw from 
the point E taken at diſcretion without 


the Plane, ED perpendicular to the + 


ſame Plane (by the 11th.) Draw alſo (b 7 
—_— of the firſt,) CF parallel to D 


CF ſhall be PY td the Plane 


AB, (by the 8th.) 
PROPOSITION XH.. 


"Here cannot. be. drawn from the ſane. 


point T wo Porpgpetenters: 10:4 


Plane. 


cularto the Plain AB; andthatC E was 


the common ſeftion of the Plane of thofe”” 


Lines, with the Plane AB; the Angles. 
ECF, . 


If the Two Lines CD, Gi, drawn... 
ſrom the ſame point C, were per pendi- | 


Euclid's. Elements; 


© 


3 further add, that there cannot be 
drawn from the ſame point D Two per- 
pendiculars DC, DF, to the ſame 


is impoſhble 


Phne AB : for having drawn the Line 


CF, there will * be made Two Right 


Angles DCF, DPC, in one Triangle. 


contrary to the 324. of -thefirſt. 
USE: 


1 Propoſition 14 neceſſary to ſhew-;.. 
LL that 4 Line which « drawn perpendi- 


cnlar to a Plane is well determined, ſecing 


there can be. drawn. but only. one from a.. 


Pant: . 


PROPOSITION XIV. 


T'H E ©; R E: M.” 


__—_ are parallel to which the ſame - 


Line. u perpendicular. 


If the Line A B..be. perpendicular to. 


"I the Planes AC, BD, they ſhall be pa- 
rallel ;' that is to ſay, they ſhall bein all 
plaxegequidiſtant. Draw the Line D C 


F, DCF, would be Right; which: 


parallel 


325: 


326: 


| cular: to them. (bythe 8th) ſo then the 
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parallel to.A By (by the 30th: of the firſt): 
and joynthe Lines BD, A C..;.; 
Demonſtration, -It: is | fuppoſed. that 
A B is, pergendicular to the Planes AC, 
BD ;; thence. the: Eine 'C4p, - which. is, 
parallel. thereto, ſhall be alſo perpendis 


Right; andy th 29rk of te ſrt) th 
Right ; and (ky #be 2914. 9f: the fir (i, )-th 
Lines A C, BD, tal de par The 
figure A BCD ſhall - be thence a pa- 
rallelogram. Now (by the 34h. of the 
firſt,) the Lines AB, CD, arecqual; 
that is toſay,that the Planes in the Poingy 
A and\'B, C and D, are equi-diſtants 
So then becauſe we cart Craw the Line 
CD from any point whatever, the 
Planes A C, BD, ſhall be equi-diſtant” 
in all places: 


nsE. ; 


Heodoſius Demonſtaterh by this, that | 


. theCircles which have the ſame Poles, 
as the Equizettial and. the Tropicks, art 
parallel ;, becauſe the Axis of the: World us. 
perpendicular to thesr Planes. | 


' 


p80: 


— 
— 


kf ods At A. =... A 


\ a + * 1 EEar4 will — Dp "S 


'Y' 
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PROFOSITION XV. 
THEOREM: 


F Two Liner which meet in the: ſame 
' poere are paralkl to Twe Lines of ano- 
ther plane; the Planes of thoſe Lines fhall 
be parallel: ts 2 | 
If the Lines AB, AC, in. the one 
Plane, are” parallel to the Lines DF, 
DE, wifich are in another Plane ; the 
Planes BC, FE,. are. parallel, Draw 
A I. perpendicular to the Plane BC (by: 
the: 11th. Yaad G1, IH, parallel toFD, 
DE;. they ſhall alfo be parallel to the 
Lines A B, AC, (bythe gth.) 
Demonſtration, The Lines AB, GI, 
are parallel, and the Angle IAB is. 
Right, ſecing AT- is perpendicular to . 
the Plane BC : thence (by the 29th. of 
the firſt) the Angle AI GisRight. AI H 


is alſo Right: Thence (by the 4th.) the 
. | Line AI is perpendicular to the Plane 


GH ; and it being alſo perpendicular to 
the Phane BC, the Planes-BC, F E, 
ſhatfbe parallel (by che 14/h.). 


PROPOSITION XVI, 
THEOREM. 


4 4 Plane cut I 'wo Planes which are A | 
em: 


' rallel, its common. \ſeftions with t 
ſhall be parallel Lines. 


"Tf the Plaine AB cutteth two other. 


parallel Planes AC, BD: Idemonſtrate 


that the common ſeions AF, BE, ſhall. 
be parallels. For if they were not, 
they would meet if continued, for cx- 


ample in the point G. 


Demonſtration. The Lines AF, BE,. 
are in the Planes A'C, BD, and: do not- 
g0 out of the ſame (by the firſt.;) where-- 
fore if they meet each other inG, the / 
Planes would meet each other likewiſe, . 


and conſequently they would not be pa- 
rallel, contrary to what we have ſup- 
poſed; 


U'SE: 


E Demonſtrate bythis Propoſition, x : 
V * #nthe Teal. of Conick ſettons... 


and Cylinaricks, that the Cone or Cylinder 


being cut by a parallel to its Baſe, the 


Settions are Circles ; we deſcribe Aſtrolabes: 
We 


The Eleventh Bookof Vi 


_ SS WW 
'S - 


4 Euclid's Elements. 


We prove in Gnomonicks, that the Angles 
the hour Circles make with a Plane parallel 
9 4 great Circle, are equal tothoſe which 
they make with. the Circle it [elf we dArmon- 
ſtrate in Perſpeltive, that the Image of. the 
objeftive Lines which ard perpendicular to 
the Tablet, concur in the point of viſton. 


PROPOSITION Xvn. * 


THEOREM 


T Wo Lines are divided proportionally 
k by parallel Planes. 

"Let the Lincs A B, CD, be divided by 
parallel *Planes ; 1 ſay. that AE, EB, 
ad CF, FD, are in the ſame Ratio. 


| Draw the Line AD, which meeteth the 


Plane EF in the point G: draw. alſo 
AC, BD,F G, EG. | 
Demonſtration.” The Plane of the Tri- 
ngle ABD, cutteth thethree Planes 
nce (by he 16th.) the ſetions BD, 
G, ſhall be parallel ; and (by the 24. of 
the fxth,). there ſhall. be the ſame. Ratio 
of AE toEB, as of AGto GD. In 
like manner, the Triangle A D C cuttetli 
the Planes EF, AC; thence the ſeQions 
AC,-GF, are parallel; and there thalf 
de the ſame Ratioof F-C toF D, ” - 
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AG to GD, that isto fay, as of AF 
toEB. 


" PROPOSIT LON XVIT. 
| THEOREM. 


F 4 « Line be perpendicular to a Plant, 
[| all the Pl ance im which that' Line ſhall 
be feund, ſhall be perpendicular to the ſame 
Plone, 

If the Line AB be perpendicular ta, 
the Plane. ED; all the Plains in which 
it ſhall be faund-; ſhall be alfo oper 
dicular to E D.. 'Fet ABbe inthe 
AE, which Hith for corpgion fetu 
with thePlane ED, the Ling BE, unth 
_ terrhere be drawn the pexpendict> 
ar ( T. 

Demonfration.. "The: An es. A BI, 
BTF, ate Right; thenie the 
FI, halt be S anatUat; and; (by Bo 
F t hall be perpendiculkr © to % 

E D. So then the Plane AE, Nall 
perpendicular. to, the Plane Gian. 
$/h. Def.) 


Euchd's Eleme nts. 


USE 


"He fir Propoſition in Gnomonicks, 
and whech-may ſtand for a fundamen« 

tl, s  eftabliſhed on this Propoſition, it is 
alſo often mads uſe of in Spherical Trige= 


f, } nomeiry, in perſpeftive and generally in all 
Ws | Treatiſes, which: are obliged to conſider ſes 
 Þ wral Planes, 


PROPOSITION KXIS, 
THEOREM 


F Two Planes which cnt each other, are 
perpendicular to another, their cammian 

ſettion ſhall alſo be perpendicular thereto 
If the Iwo Panes AB, E D, cut 
each. orher, and are perpendicular to 
the PlaneTK, there common ſedation E F 

is perpendicular tothe Plane | K, 

Demonſtration, If EF be not per- 
Rees to the' Plane IK; let there 
drawn in the Plane A B, the Line GE 
perpendicular to the common feftion 
BF; and ſeeing the Plane A B ig perpen- 
dicular tothe Plane I K ; the KineGF, 
fall be perpendicularto the fame _ 
c 
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Let there alſo be drawn F H perpendj- 
cular to the common ſeftion D F, it 
ſhall be perpendicular to the Planel1 K, 
Thus we ſhall have Two perpendicularsty 
the ſame Plane, drawn from the ſame 
point F, contrary to the 13th. Propoſition, 
We muſt therefore conclude that E Fig 
perpendicular to-the Plane I K. 


USE. 


V E demonſtrate by this Propoſition, 
V that the Circle which paſſah 
through the Poles of the Worldyand through 
the Zenith, # the Meridian, and cutttth 
in two equally all the Diurnal Arks, and 
that every ſtar emplryes the jan hon' 
time from. their riſmg to this Circle, # 
they do from this Cirsle to their ſetting. 


PROPOSITION XX. 


THEOREM 


'F three Plain IT compoſe a ſolid - 


Angle T wo of them ſhalt be preater 
thax Ns four Þ . 


If the Angles BAC, BAD, CAD; 


Compoſe theſolid Angle A ; andif BAC. 


be the greateſt of-them ; the'other Two 
BAD, 


that is to ſay, than CAB, 


Euclid's Elements. 


BAD, CAD, taken together, are 
preater than BAC. Let.CAE be 
equal to CAD, and let theLines AD, 
A E, be equal, Draw the Lines C E B, 
CD, BD. 

Demonſtration. The Triangles CAE, 
C AD, have thefides A D, A E, equal; 
CA, common ; and the Angles CAD, 
CAE, equal; thence (by che 4th. of the 
frſ,) the Baſes CD, CE, arecqual. 
Now the Sides CD, BD, are greater 
than the ſide BC (by the 20th of the 

J,) wherefore taking away the equal 

ines CD, CE; the Line BD ſhall 
be greater than BE. Moreover the 
Triangles BAE, BAD, have their 
ſides AD, A E, equal;- A Bcommon ; 
and the Baſe B D greater than EB: 
thence (by the 18th, of the firſt; ) the 
Angle BAD is greater-than the Angle 
BAE, and adding the Angles CA D, 
CAE; theAngles B AD, C AD, (hall 
together be greater than BAE, CAE, 
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PROPOSITASON XXL. 
PROBLEM. 


LL the Plain Angles which Compoſe 
a ſolid Argle -- leſs hoy <4 
Right. 


F the Plane Angles BAC, C AD, 
BAD, Compole the folid Angle A; 
they ſhall beleſs than four Right. Draw 
the Lines B C, CD, BD, and you ſhall 
have a Pyramid, which hath for Baſe 
the TriangleB CD. | 

Demonſtration. There is made a ſolid 
Angle at the point B,of which the Angles 
ABC, ABD, taken together , are 
greater than the Angle CBD at the 
Baſe. Inlike manner ACB, ACD, ae 
greater than BCD; and the Angles 
ADC, ADB, are greater than 
CDB. Now all the Angles at the Baſe 
CDB, are equal to Two Right; thence 
the Angles ABC, ABD, ACB, | 
ACD, ADC, ADB, are greater 
than Two Right. And becauſe all the 
Angles of the Three Triangtes BAC, 
BAD, CAD, are equal to fix Right; 
in taking away more than Two Right, 
rnere 


Euclid' Elements. 


there wilt remain leſsthan,four'Right'for 
the Angles which arccmade at the point 
A- {Ifthe:folid Angle Awas Compoſed 
of more than Three-plain Angles; in 
ſuck manner thatthe Baſoof the Pyramid 
#25 4 Polygon -it might be divided'into 
Triangles: and by making the ſuppura- 
$02, ane would always find that all'the 
Plane Angle@which form the folid Angle, 
4iker together, are kefsthan four Ripht. 


USE. 


mT Fbſe Two Propoſitions ſerve to detgr- 
2 wine; when of ſeveral plain Angles 
there may be made a ſolid Angle, which is 
iften neceſſary #1 the Treatiſe of cmting of 
one; nnd an the following Propoſitions, 


Y The Two and Twentieth and Three 
and Twentieth Propoſitions are needleſs, 


PROPOSITION XXIV. 
THEOREM, 


F 4 ſolid. Body be termined by parallel 

J Planes, the oppoſite Planes ſhall be like 
Parallelograms, and equal, 

+ If the ſolid A B be terminated by -_ 

ralic 
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rallel Planes, the oppoſite Superficits 
ſhall be like and equal parallelograms;«' 

Demonſtration. The parallel Plang 
AC, BE, aze cut by the Plane FE; 
wherefore the common ſefions AF, 
DE, are parallel (by the 15th.) In like 


mannes:DF, AE, whence A D ſhall 


a parallelogram.. I demonſtrate after 
the Came manner, that A-G, FB, CG, 
and the reſt, are parallelograms. 1 fug 
ther -add, that the oppoſite parallelo- 
Srams ; for example AG, BF, are like 
and equal, The Lines AE, EG, ar 
parallel te the Lines F D, BD, ail 
alſo equal; thence the Angles A EG, 
FDB, are equal (bymhe 15th.) I may 
alſo demonſtrate that all the ſides, and 
all the Angles of the oppoſite parallels 
grams are equal. Thence the Parallelo- 
grams are like and equal. 


PROPOSITION XXV. 


THEOREM, 


F a parallelepipedin be divided by a Plane 
parallel to one of its ſides ;, the T'wo 
ſolids which reſult from this Diviſion, ſhal 
be in the ſame Ratio a« their Baſes. 
if the parallelepipedon AB dedny 


6 a ond ea ARS, 


TO aASSCEASSY OR PREDPS SD. 


Eunctid's Elements, 


*ded'by the Plane C'D parallel to the op- 


poſitePlanes AF, BE, theſolid' A C to 


BD, ſhall* be” inthe fame Ratio «s-the 


*Bafe A'Fro theeBaſe DG. Let us ima« 
*#ine [that the- Line -A H, which repre- 
the height of the figure is divided 
Into as many parts as one plcaſeth; for 
example-in Ten Thouſand, which we 
may take-to be indiviſible, that is to ſay, 
without thinking that they can bedivi- 
ded, Let ws allo fuppoſe or imagine as 
many Superficies parallel to the Baſe AG, 


'as there is parts inthe Line A H: Iex- 


preſs but one for all, as O'S; in which 
manner the Solid A B'may be Compoſed 


"of all thoſe Surfaces of equal thickneſs, 
'as wohld be a Ream of Paper compoſed 


of all its Sheets, when laid on each 
other.” It is evident” that then the Solid 
A © fhal! be compoſed of Ten Thouſand 
Surfaces equal. to the Baſe A 1, (by the 
preceding; ) and the Solid B D fhall 
contain” Ten Thoufand Superficies equal 
to the Baſe D G: 

Demonſtration. Each Surface- of the 
Solid A C, hath the ſame Ratio to each 
Surface of the Solid BD, as the Baſe 


\ Al tath-to the Baſe DG; ſeeing each of 


them are <qual to their Bafes; thence 
(by the- 121hs of the 5th.) all the Super- 
Q ficies 
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ficies of the Solid-A C taken together, 
ſhall have the ſame Ratio to all the Syr- 
faces of the Solid D'Bz: as hath the Bis 
Al to the Baſe D G; * Nowall: the Sur- 
faces of the Solid -A C,.. compoſe -the 
Selid AC, which hath no other parts but 
its Surfaces, and all the Surfaces of the 
Solid D B, are nothing elle but.the Solid 
DB; thence the Solid AC. to the Solj 

D B, hath the ſame Ratio as hath i 
Baſe Al to the Baſe DG... b 


USE 


dt. ws as 02a. wa tw ow Tr =. 


His way of Demonſtration is the of 
Cavallerius: 7 find it to be very 
clear, provided it be made uſe of as it 
ought, and that the Line which us the mea- 
ſure of the thickneſs of its ſurfaces ; be 
taken in the ſame manner in the one andn 
the other Term, 1 will make uſe thereof 
bereafier, to make more eaſie ſome Demon: 
ftr ations which otherwiſe are too incombred. 


- 
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PROPOSITION XXVL 
THEOREM. | 
| Payallelepipedon is divided into Two 
/ \ equally, by a Diagonal Plane, 


Let the Farallelepipedon AB be yl 
c 


Euclid's \Elements. 


ded by the Plane CD, drawn from one 
I Angle to the other : I fay that it divideth 
the ſame into Two equally. Let the Line 
EA,be ſuppoſed to be divided into asmany 
parts as one liſteth and that from each, 
one hath drawn as many Planes parallel 
ie f tothe Baſe A F; eath of thoſe Planes is a 
ud } Parallelogram equal to the Baſe AF 
jp (bythe 24h.) 
| Demonſtration. All the Parallelograms 
which can be drawn parallel to the Baſe 
AF, are divided into Two equally by 
the Plane CD, for the Triangle which 
will be made on each ſide of the Plane 
of | CD, have their common Baſe equal to 
) | CG ; and their (ides equal, ſeeing they 
* | arethoſe of a parallelogram. Now it is 
& | evident that the Parallelepipedon AB, 
'e | containeth nothing elſe but its parallelo- 
# Þ- gram Surfaces, each of which is divided 
f | into 'Fwo equal Triangles: therefore 
- | the parallelepipzdon AB, is divided 
| into Two equally by the Plane C D. 


FE EPEE 


| The Twenty S:venth and Twenty Eighth 
Propopofitions are uſeleſs, according to this 
way of Demonſtration. 
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PROPOSIT. XXIX. XXX. & XXXE 


THEOREM, 


Arallelepipedons having the ſam 
height and the ſaws, or equal Baſes, 
are equal, | 
If the Parallelepipedon CD, AB, 
have equal perpendicular height AE, 
F G, with equal Baſes A H, C I, orthg 
ſame, they ſhall be equal. Let be put 
the Two Baſes AH, CI, onthe lame 
Plane, ſeeing their heights are equal, 
the Baſes EB, F D, (hall be in the ſame 
Plane, parallel to that of the Baſg 


AH, Cl. Let it be imagined that the 


perpendicular FG or EA is Civided 
into as many equal parts as one liſteth; 
for cxawple in Ten Thouſand ;, and there 
be drawn through each, Surfaces or 
Planes of the ſame thicknels; to expreſs 
which I mention byt ore for all, which 
ſhall be K M. Each Sarface ſhall form in 
each Solid a Plane paral'el like and equal 
its Baſe (by the 24th) as KL, OM, 
and there tall be as many of them in the 
one as in the: other 5 ſeeing their 
thickneſs which I-take perpenceen 


in- the Line of their height, is equal, 
Dcmonſtration, F 
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Demonſtration. There is the ſame 
EF JFRatio of the Biſe AH to the Baſe CI, 
asof cach plain KL to O M: Now there 
is the ſame number of them in the one 
as there is in the other, 10 then (by the 
15th. of the fifth) there ſhall be the ſame 
Ratio of all the Antecedents to all the 
Conlequents, that 1s to ſay of all the 
Solid AB toall the Solid CD; as of the 
Baſe AH to the Baſe CI. Now it is 
ſuppoſed that the Baſes are equal : 
thence the Solics AB, CD, are equal. 
Coroll, To find the Solidity of a Pa- 
nllclepipedon, we Multiply the Baſe by 
its height taken perpendicularly,becauſe 
that perpendicular ſheweth how many 
times their is found Surfaces equal to the 
Bale, As if I take a Foot for an indivi- 
ible meaſure, that is to ſay, which I 
will not conceive fabdivided: If the 
Baſe ſhould cofitain Twelve Foot Square, 
and that the perpendicular height were 
Ten Foot; I ſhould have One Hundred 
and Twenty Cabick Feet, for the Soli- 
dity of the AB. For feeingthe 
height AE, is Ter Foot 3 I may make | 
Teh , paraHelograms <qual to the Baſe, 
and Which ſhall have cach of them one 
Foot thicknefs. Now the Bafe with 
| ene Foot thickneſs, makes Twelve 
Q 3 Foot 
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Foot Cubiek ; it fhall then contain One 
Hundred and Twenty, if it hath Ten 
Foot height. 
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PROPOSITION RXXXKIL 


THEOREM. 


gs of the ſawe height ave 
mm the ſame Ratio as their Baſes. ' 

I have Demonſtrated rhis Propoſition 
in the precedent, in proving that there 
is the ſame Ratio of the Parallepipedon 
AB to the Parallelepipedon C D, as «f- 
the Baſe AH to the Baſe CI. 

Coroll. Parallelepipedons which have 
equal Baſes, are in the ſame Ratio as | 
are their height; as the Parallelepipe- 
dons AB, AL, which have for their. 
Perpendicular height AK, AE; forif 
the height A K were divided into as 
many Aliquot parts as one would, and 
AE into as many equal parts of the firſt, 
as it would contain, and if there were 
drawn through each as many Planes pa- 
rallel to the Baſe, I ſay as many as AE 
would contain of Aliquot parts of AK, 
io many Solids A B ſhall contain of Sur- 
faces equal to the Baſe, which are Aliquot 
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parts of 'the Solid AL. Therefore (by 


the 5th. of the 5th.) there ſhall be the 


ſame Ratio of the Solid AB to the Solid 
AL, as of the height to the height 
AR. FL 


USE 


He Three precedent Propoſitions c0n- 
tain almoſt all the menſuration of Pa- 
rallelepipedons, and ſerve as the firſt prin- 
ciples rt this matter. It is thus we meaſure 
the Solidity of a Wall, by Multiplying their 
Baſes by their heights. 


PROP OSI TION XXX. | 


THEOREM. 


j Payallelepipedons are intripled Pro. 
portion of their Homologus ſides. 


If the Parallelepipedons A B, CD, 


are like; that is to ſay, if all the Planes 


of the one are like unto all the Planes of 
the other; and if all their Anglesare 
equal, 'in ſuch manner that they may be 
placed in a ftrait Line, that is to ſay, 
that AE, EF; HE, EI; GE, EC; 
be trait Lines, and that there is the ſame 
Ratio of AEto E F, asof HEtoE1]I, 
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and of GE to E C.- Idemonſtrate that 
four Solids are continually proportio- 
nals, according to the Rattoof E A, to 
that which is homologous thereto,which 
isEForDI. 

Demonſtration. The Parallelepipe- 
don AB, hatth the ſame Ratio to E Lof 
the ſame heipht, as hath theBaſe AH to 
the Baſe E O (by the 324.) Now the Baſe 
AH to the Bute EQ, hath the. ſame 
Ratio a8 AE to EF, (bythe 1ft.of the 
6th.) Inlike manner the Solid E L'to the 
Solid E K, is the ſame as that of- the 
Baſe EO to the Baſe 'E D, that is.ts 
fay, asof HE toFI. 1n fine thieSolid 
EK to the Solid E N, bath the ſame 
Ratio, as hath the height GE to the ' 
height E C, (by the eoroll:) ox (taking E F 
for their common height,) as of the Bale 
GI to the Baſe C I, that is toſay,-as of 
GE to EC. NowtheRatioof AE to 
EF, andof HE to EI, andof GE td 
EC, is the fame, as we did ſuppoſe: 
By conſequence, there is the ſame Ratio 
of A B-to E-L;-asef EL to E K, and 
ef EK to CD.Therefore{(by the 11th. Pep 
Fs 5th.) the' Ratio of AB to CD, 

all be triple of thatof AB'ro E Lyof 
of A E to his homologous E F. 


Coroll. 


” 
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Enclid? Etomeny;, 
Corofl, If four lines are continually 
onal, vhe Parallelepipedon des 
{cribed vn the firlt; hath the fame Ratio. 
to 4 like Paraltelepipedon deſcribed” on 
the ſecond, as the firſFhath to the fourth, 
for the Ratio of the firſt to- the foutth is 
tripled of that of the firſt tothe ſerond.. 


USE. 


Oumay comprehend by ths Propoſition, . 
ye. orgy ea, the 
Duplication of the Cube, propoſed by the 
Oracle, conſifteth in thus to find two meats 
continually Proportional. For if you pro- 
poſe for this firſt term, the ſide of the fir 
Cube; and that the fourth term be the 
double of this firſt : If you find Two mean 
proportionals, the Cube deſcrsbed on the 
firſt Line ſhall have the ſame Ratio to that 
deſcribed* 0 the ſecond, as the firſt Line 
hath ts the fourth, which ſhall be as One to 
Two. We alſo corrett by this Propoſition 
the falſe opinion of thoſe which imagine 
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way be applyed not only tos Cannon Shot, 
but alſo to all likg Bodies, For example, 
I have ſeen a perſon which would my 
Naual Architelture , and would. keep the 


ſame Proportions in all ſorts of Veſſels: 


but arguedthus ;, if a Ship of One Hunared 
Tuns, ought. to be Fifty Foot long, a Ship 
of Two Hundred ought to be One Hundred 
Foot by the Keel. In which he was much 
miſtaken, for inſtead' of making a Ship 
of twice that Burden, he would make one 
Ottuple. He ought to have given to the 
Second Ship to be double in Burden to the 
Firft, ſomewhat leſs: than Sixty Three 
Foot, 


PROPOSITION XXXIV. 


THEOREM 


Fx* Parallelepipedons have their 

Baſes and height Reciprocal,and theſe 
which have their Baſes aud hezght Recipros 
cal, are equal, , 

If - the Parallepipcdons AB, CD, 
are equal, they. (hall have their Baſes 
and height reciprocal; that is to ſay, 
there ſhall be the ſame Ratio of the Baſe 
AE to the Bale CF, as of the height 


CH to the height AG. Having made 


Cl 


" 
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CI equal to AG, draw thePlane I K 
parallel tothe Baſe CF, | 


Exclid®s Elments. 


Demonſtration, The Parallelepipedon 
AB, hath the-ſame Ratio to CK of the 
ſame height,as bath the Baſe AE to CF, 
(by the 324.) Nowas ABtoCK, fois 
CD' to the ſame CK, ſeeing that AB 
and CD are equal; and as CD is to- 
CK, which hath the ſame Baſe, ſo is 
the height CH to the height CI (by the 
Coroll. of the 324d.) Wherefore, as the 
Baſe AE is to the Baſe CF, ſo is the 
height CH tothe height CI or A G. 

| further add, that if there be the ſame 
Ratio-of -A'E to CF, as of the height 
CH to the height AG; the Solids A B, 
CD, ſhall be equal. 

Demonſtration. There is the ſame 
Ratio of A-B to CK, of the ſameheight, 
as of the Baſe AE. tothe Pale CF, (by 
the 324.) there i:a'!ſo the ſame Ratio'of 
the height CH tothe height Cor AG, 
as of CD to CK; welſuppole that the 
Ratio of AE-to CF,. is the ſame of* 
that of CH to CI or AG; ſothen- 
there ſhall be the ſame Ratio of the Solid 
AB to: the Solid CK; as of the Solid 
CD. to the ſame Solid C K. Therefore 
(by the 8th.of the 5th.) the Solids AB,CD, 


are equal, 
ny Cen 
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USE. 


T5 reciprocation of Baſes , Fen 
dreth theſe Solids eaſie to be men 


ſured; it hath alſo a kind of Analsj 
_ the Sixteenth Propoſition of the Sixt 
Book which beareth thu; that parallels- 
grams equiangled aid equal, have their 
Sides reciprocal, and it Demonſiratath 
alſo as well the prattice of the Rile of 
Three. 


PROPOSITION XXXVI, 
THEOREM, 


'F Three Lines are nd proper 

tional, the Solid Parallelepipedon madt 

of them u equal to-an equiangular paralle- 

lepipedon, which hath. all it ſides equal te 
the middle Lixe- 

If the Lines A, B, C, be eontinually 
proportional, the parallelepipedon FE 
made of them, that is to ſay, which hath 
the fide F.I'equal to the Line A, "- 
HE: equal to B, HI equal toC; 
equal to the equiangular Parallelepipe: 
denK L, which hath its 6desL M, MN, 


I% MN, oo 
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Euchd's Edyvcnto, 
equal tothe Line B-Let' there be drain 
fron the Points Hf and N, \ the Eibes HP,” 
N Q, perpendicvlat tw the: Planes of the 
Bales ; they ſhall be equal ; ſeeing that 
the Solid: Angles E and K are fuppoſtd 
equal, (in ſuch manner that if they did 
penetrate each other, they ould net 
ſurpaſs each other) anu chat the Lines- 
EH, K.N; are ſuppoſed equal. There-- 
fave the heights H'P, NQ, are equal, 

Demoniftration. - Thete is the ſame 
Ratio of A toB, or of FlroL M, as 
of B to C, or of LM to Hl; Þb then 
the parallelagram F-H -comprehende@ 
under FT, I H, is equal co the parallts 
fogram L N, comprehended under, L M, 
M N, equal toB (by 19e 1 5b. of tht 6th.) 
the Baſes are thence equal. Now the 
heights HP, NQ,, are fo likewiſe; 
therefore (by the 31/?.) the Parallelepi- 
pedons are cqual, 


PROPOSITION XXXVIL 
THE O-R EM, 


F fow Eines art proportional, the Paral- 

pipedons deſetibed on thoſe Lines ſhalt- 
bt Ppoportional, av:d if like Parallclepipe» 
dons are Proportional, their bomologons 


ſides ſhall be ſo likewiſe. 


I 
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'Tf A to: 'B bein the ſame Ratioas + to 
I; the like Parallepipedons which ſhall! 
have for: their homologous ' fides A, B,! 
C, D,. ſhall be in the fame Ratio: 
Demonſtration. The Parallelepipedon: 
A to the Parallelepipedon B, is in triples 
Ratio of that.of the Line A to the Line: 
B, or of that ofthe Line C to the Line 
D. Now the ParallelepipedonC to the: 
Parallelepipedon D,' is alſo in triple 
Ratio of thatof C to D, (by the 334.) 
there is thereforethe ſame Ratioof the 
Parallepipedon A to the Parallepipedon 
BR, as of the Paralletepipedon C to the: 
Parallelepipedon D. { 


PROPOSITION XXXVHI 
THEOREM.. 


Tf Two Planes be Perpendicular to each 
other, the Perpendicular. drawn from 
one Point of one of the Planes to the other, 
ſhall fall on the common ſeftion; 

If the Planes A B, CD, being perpen-- 
dicular to each other, there be drawn 
from-the Point E of the Plane A B, a 


Line perpendicular to the Plane CD;. 
it ſhall fall on AG, the common ſeQion 
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of the Planes. Draw EF perpendicular 
to-the common ſeftion AG. 


Demonſtration. The Line EF per- 
pendicular to AG, the common ſeQion 
of the Planes, which we ſuppoled per- 
pendicular, ſhall be perpendicular to the 
Plane C. DD (by the 3d. Def.) and ſeeing 
there cannot be drawnfrom the Point E 
two perpendiculars to the: Plane C D 
(by the 13th.) the perpendicular ſhall fall 
on the common Sefton A G, 


Lt S E. 


His Propoſition onght to have been 

after the 17th. ſeeing it hath reſpect 

to Solids in general. It ts of uſe in the 

Freatiſe of Aſtrolabes, to prove that in 

the Analemma, alb the Circles which are 

perpendicular tothe Meridran, are ſtrait 
Lines, 


PR OPOSI TEON XXXIX.. 
THEOREM. 


F there be drawn in a paralteleptpedon 


Two Planes dividing the oppoſue ſides: 


equally; their common Seftion and the Dia- 
weter doth alſo cut.each ather equally. 
Let 
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Let the oppoſite ſides of the paralſeſy: 
pipedon A B, be divided into Tiwg 
equally by the Planes CD,'EF x: their 
coinmon feftion G H, ad the Diamerty 


BA ſhall divide each other equally in 


O. Draw the Lines BG, GK, A H, 
I, H, Iprove in the firſt place, that 
they make but one ſitait Line; fof the 
Triangles DBG,, KMG; have theit 
ſides BD, KM, equal, ſeeing they ate 
the halves of equal ſides; as alſo GD, 
GM. Moreover, DB, KM, being 
parallel, the Alternate Angles B D G, 
G.M K, (hall be equal (by the 29th. of 


the firſt.;,) fo then (by the 4th. of the fe) 


the Triangles DBG, KGM, ſha 
be equal in every reſpe& ; and conſe. 
quently the Angles BGD, K GM 


Now (by the 16th. of the 1ſt. )BG, GK,. 
is but one Line, as allo LH, HA; 


thence AL, BK, is but one Plane, in 
which is found the Diameter AB and: 
G H, the commen ſcion of the Planes. 
The Plane A L, B K, cutting the parallel 
Planes A N, CD, ſhall Have its com- 
mon ſeQtions G H, A K, parallel ; and 
(by the 4th. of the 6th.) there ſhall be 
the ſame Ratio of BK to GR, asof 
BAtoBO; andofAKto OG, (by the 
4th. of the 6th.) Now BK is double to 
BG; 
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BG; thence BA is double to BO; 
33 AK equaltoHG, is double to GO. 
So then the Lines GH, AB, cut each 
other equally in the Point' ©. 

Coroll. 1, All the Diameters are di- 
vided in the Point O. 

Coroll. 2, Here may be put Corvllaries 
which depend on ſeveral Propoſitions ; 
for example, that Triangular Priſms of 
equal height, are in the ſame Ratio as are 
their Bales; for the Parallelepipedons 
of which they are the halves (by the 324.) 
are in the ſathe Ratio as their Baſes ; 
ſo that the half Baſes and the half pa- 

alclepipedons, that is to:fay the Paiſtiis, 

| be in the ſame Ratio, 

.  Coroll, 3. Polygon Priſms of the ſaitie 
height, arc in the ſame Ratioas are their 
Bales." {eeinp 'they may be reduced to 
Triangwlat Prifms, which ſhall :each '6of 
them be in-the fameRatio as their Baſes. 
, Coroll. 4. There may be applied to 
the Priſm the-other Propoſitions of the 
Parallelepipedonsz for example, that 
equalPriſms have their heights and Baſes 
Reciprocal, that like Prifids are in triple 
Rativ of their homologous files. 
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USE. 


þ he Propoſition may ſerve to find the 
Center of gravity of Parallelepipe. 
dons, and to Demonſtrate ſome Propoſitions 
of the Thirteenth and Fourteenth Books of 
Euclid, 


PROPOSITION XL, 
THEOREM, 


Hat Priſm which hath for uts Baſe a 

Parallelogram double to the Trian 

gular Baſe of another, and of the ſame 
height, 15 equal thereto. 

Let there be propoſed Two Triangw- 
lar Priſms ABE, CDG, of the ſame 
height; and let be taken for the Baſe of 
the firft the Parallelogram AE, double 
tothe Triangle F GC, the Baſe of the 
ſecond Priſm. I fay that theſe Priſms 
are equal. Imagine that the Parallelepi- 
pedons A H;G 1, are drawn. 


Demonſtration. It is ſuppoſed that 


the Baſe AE is double to the Triangle 
FGC: Now the Parallelogram GK 
being alſo double to the ſame Triangle 


UN 


(by 


Euclid?®s Elements. 


(by the 34th. of the 1ſt.) the Parallelo- 
grams AE, GK, are equal: and con- 
ſequently the Parallelepipedons A H, GI, 
whick have their Baſes and heights equa], 
are equal ; and Priſms which are the 
halves (by the 23th.) ſhall be alſo equal. 
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THE 
TWELFTH BOOK 
: O F 


Fuclid's Elements. 


uUclid, after having given in 

the preceding Books, the gener al 

Principles of Solids, and ex- 

plained the way of meaſuring the 

moſt Regular, that is to-ſay thoſe which are 

termludted —_ Super ficies;, treateth in 

this, of Bodies incloſed under curved Sur- 

faces, as are the Cylinder, the Cone, and 

the Sphere, and comparing them with each 

other, he giveth the Rules of their Solidit ' 

and the way of meaſuring of them. Thu 

Book is very uſeful, ſeeing we find herein 

thoſe Principles whereon the moſt thilful 

Geometricians have eftabliſhed ſo many 

Curious Demonſtrations on the Cylinder, 
the Cone, and of the Sphere, 

P R O- 
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\the Triangles ABM, F GN, are cqui- 
PO, Thereſore (by -the 5th. of the 
6b 


a = 


[4 


Euclid's Elements. - = 


PROPOSITION L 


THEORKEM. 


Ihg Polygans inſcribed in aCircle, are 
L in the ſamo Ratio 4s are the Squares 
of the Diameter of theſs Circles. | 

If the P olygons ABCDE, GE HEL, PlateVHI-- 
inſcribed in Circles, are like ; they ſhall 
be in the ſame Ratio as are the Squares 
of th- Diameters A M, F N, Draw the 
Lines BM, GN, FH, AC. 

Demonſtration. It is ſuppoſed that 
the Polygons are like , that is to ſay 
that the Angles B, and G, are equal; 
and that there is the ſame Ratio of A B 
to BC, ay ef FG to GH , whence I 
conclude (by the 6th. of the Gth.) that 
the Triangles ABC, F GH, are <qui- 
angular, and that the Angles A CB, 
FHG, arecqual; fſfothen (by the 21F. 
of the 3d.) the Angles AMB, FNG, 
are equal, Now the Angles AB M, 
F.GN, being ina ſemi.circle, are Right 
(by the 3 1 fb. of the 34.) anF$conlequently 


) there ſhall be the fame Nagis: of 
. | : 


Lemma, 
Fig, IL. 
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AB to FG, as of AM to FN; and 
(bythe 224. of the 11th.) it onedeſcribe 
Two ſimilar Polygons on AB, FG, 
which are thoſe propoſed; and alſo Two 
Other like Polygons AM, and FN, 
which ſhall be their Squares, there ſhall 
be the ſame Ratio of the Polygan 
ABCDE to the Polygon FGNKL, ayof 
the Square of AM to the Square of 
FN. 


This Propoſition is neceſſary to Demon- 
ſtrate the following Propoſuton. 


LEMMA. 


T* a Quantity be leſs than a Circle, 
there may be inſcribed in the Circle 


a Regular Polygon, greater than that - 


quantity, 
Let the Figure Abe leſs than the Circle 
B; there may be inſcribed inthe Circle 4 
Regular Polygon greater than the figure A. 
Let the figure G, bethe difference of the 
figure A, arf# the Circle in ſuch ſort that 
the figures AandG taken together be equal 
te the Circle B, Inſcribe in the Circle By 
2.7e Squares C D EF (by the Gth, of » 
4th. 


A — 4 MN © wc wo - 


Euclid*s Elements, 

4th.) if that Square were greater than 
the figure A, we ſhould have what we 
pretend o.\. If itbe leſs, divide the Qua 
\drants of the Circle CD,DE,EF,FC, 
into 7 wo equally in the Points H, I, K,L, 
wn. ſuch ſort as you. may have an Ottogon, 


Ard if that Oftogon be leſs than the figure 


A, ſubdivide the Arks, and you ſhall have 


4 Polygon of Sixteen. Sides,, then Thirty 


| Twoof Sixty Fonr, &c. - I ſay in fine you 
ſhall have a Polygongreater than the fignre 
. A, that 1s to ſay, a Polygon having leſs 
difference from the: Circle than the figure 
A, in ſuch ſort that the difference ſhall be 
leſs than the figure G. I) | 
'. Demonſtration. The Square tnſcribed.5s 
more than the one half of the Circle, it 
being the balf of the Square deſcribed about 
the Circle, and in deſcribing the, Ottagon, 
you take away more than the half of the 
Remainaer,that 15 to ſay; the four Segments 
CHD, DIE, EKF, C LF. - For 
the Triangle C H D, 1s the half of the 
ReftangleC O, (by the 34th. of the 1.) 
it s then more than the half of the Segment 
CHD, it «s the ſame of the other Arks. 
(In like manner, in deſcribing a Polygon of 
_ Sixteen Sides, you take away more thanwne 
' balf of that which remains inthe Circle ; 
- «nd ſoof the reſt. Tou will then at laſt leave 


a leſſer 
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a leſſee quantity than G. For it is evidew 
that baving propoſed T wo unequal Yan | 


ties, if you take: away more than the ill 


of the greager 1, and again more than the 
of the remainder » ani aguih more thanthe 
half of that remainder, and" ſo formard; 
that whith remains ſhall be Itf oy 
cond quantity. - Let us ſuppoſe that 
_— Lp Er One Fg timer 
the firſt;, it i evident that by ; n/a thr 


ſ into One Hundred parts, in 
= the firſt may have x griae Fe eajortts 
the ſecond, than of TwotoQne; the ſecond 
ſhall be leſs than the Huneretb part. $ 
then you ſhall at length meet with a Palygi 
which- flrall be leſs ſurpaſſed by the Circle, | 
than the Circle doth the figure A; that 1410 
ſay, that which remains of the Circle, 
having taken away the Polygon, ſhall be leſt 
than G. The Polygon ſhall be greater 
thanthe figure A. | 


PROPOSITION IL. 
THEOREM. 


Irecles are-in the ſame Ratio as are the 
Squares of their Diameters. 

I Demonſtrate that the Circles A'and 

B arc in the fame Ratio--as . are the 

$quares 


a ak orc ca TS a RR” = SR 


UN 
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Shuarzes', &f:1C)D 5; 4E F.. ; For gf, th 
Were Not: in: the lame Ratio., the 


3 | - Circle ;A.: meuld-haveagreater Ratio to 
0 the Gircle;B,--than the $quare: of CD 


wv!the-fyuanc of E-F. +Letthe bgure G 
haie the, fame: Radio to the Circle B, 
2s hath the Square of CD tothe Square 
of EF: the figure G ſhall be Teſferchan 
the Cirtle A ;- (by the preceding "Lemma ) 
here» mdy be infcribed aRegylar Poly- 
gon greater than G in,the Circle A. 
Lictohersiald vejnſerided in the. Circle 
?B,ailike regular Polygon... 1- | - '+, 

[...Demonſiration;! The; Polygon; A to 
the »Polygon ;B; hath ahe lame'Ratio, 
as the Square of-C D.to the Square of 
EF; that is to- Jay, the fame as hath G 
0/the Circle Þ': Now the quantity G 
;ts/leffor'than.the Polygon.infcribed mn A: 
fo then :(by ths 34th. of the .5th.,) the 
"Circle: ſhavld be Jes than'the Polygon 
"which: is inſcribed, which is. evidently 
falſe. It myſt then be ſaid, that the 
»kgure G; leis than the Circle A,” cannot 
have the fame, Ratiotso the Circle B, as 
:the Square: of CD to,,the ;Square of 
EF; and by,cop{equence, that; Circle 
A hath not a greater Ratio tothe Circle 
-B; thgn the Square of CD to the Square 


"of EF. Neither hath it leſs, becaule 


R that 


> 
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that the CircleB to the Circle A, would 
have a greater Ratio, and there would 
be applyed the ſame Demonſtration. 
Coroll. 1. Circks are in duplicate J, 
Ratio- of thatsf their Diameters; be+ 
cauſe-thatSquares being like or ſimilar, Þ , 
are in duplicate Ratis of that of their ; 
4 
] 


lides, 0 
| Coroll. 2. Circles are: in the ſame 
Ratio, as are the ſimilar Polygons in 


{cribed in them. 44 ' 
Corol, 3. This gener: I'Rule muſt»be | , 
well taken notice of , whea like figures J , 
inſcribed{ in- other-like figures, in ſud} , 
ſort that they become nearer and nearet}'Þ ; 
and degenerate, in fine, into tholk } , 
figures, they are always in the ſane} 
Ratio. 'L would ſay, that if like regular J , 
Polygoris be deſcribed in ſeveral Circles, ', 
they afe in the ſame Ratio, as are te ] 
Squares of the Diameters; and that th&}, 

greater number of ſides they are made to; 

have,they become ſo much thenearer the: 

Circles; the Circle ſhall have the ſame: 
Ratio az the Squares of their Diame*J ' 
ters. This -way of meaſuring Bodies'J ; 
by inlerjprion isvery necefſary,'- : 1.1yh ; 
F, 


- So 
$4 
no S wy 
» Mp 

by =- 
PT 
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Id ; USE. 
is, he Propoſition is very univerſal, and 


is the way of our reaſoning on 
w Circles, after the ſame manner as "01 

ares. For example, we ſay (in the 
47th, of the firſt,) that in a Reftangular 
Iriangle, that the Square of the Baſe is 
tqual to the Square of the other ſides taken 
rogether. We may ſay the ſame of Circles ; 
that is to ſay, that the Circle deſcribed on 
the Baſe of a Reftangular Triangle ts 
equal to the Circles which hath the ſides for 
Diameters, and after this we may augment 
or dimimſh « Circle into what Proportion 
weliſl. We prove alſo in Opticks, that 
the Light decreaſeth. in duplicate Rativ of 
that of. the diſtance of the Luuminons 
Body. 


T 5. 


RMS - 


0 PROPOSITION IIL 


1 1 THEOREM. 


| | I Pyramid whoſe Baſe is Trian 
4 Ly gular, may be divided into two equal 
4 Priſms, which are greater than half of the 
wy Pyramid, and into Two equal Pyramids. 

J There may be found inthe Pyramid 
" i R 2 ABCD, 


— 4 —_ \ 
* ”-” 
Ls a 4 oS & 8 = > 
, , I 2x F * 14 q 
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ABCD, two c<qual Priſms EBFT, 
EHK C, which {hall be greater than 
- half the Pyramid. Divide the fix 
Sides of the'Pyramid into equal parts in 
G;F, E,1,H, K3 and draw the Lines 
EG, GF,FE;H4,IK,EK, 


' (Detonftrativn. In the Triengle 


ABD, there is theſame Ratio of AG 
to GB, 2s of AFTto FD; fecing 
are equal : thence (by rhe 2d. of the 6th.) 


GF, BD, ure parallels ; and: GF ſhall 


be the halt-of BD, that is ro ſay,equal 
to BH. Inlikemamer GE, Bl; FE, 
H1, ſhall be parallel and- equals. and 
(by the 15th. of the 11th.) the Planes 
GFE, BH I, ſhall be parallel 3 and 
by conſequence EBFI, hall be a 
Priſm. 1 fay the ſame of -the figure 
HEKF, which ſhall alſo be a Priſm 
equal to the former ;, and (by the goth. of 


the 11th.) ſecing the Parallelogram Baſle* 


HIED, 'is double "to the Triangle 
BH I, (bythe 41th. of the firſt.) 

Secondly, * the Pyrarkids AEFG, 

E CK1I, are like and equal. "Ts 

Demonſtration. The Triangles AF.Gz 

F DH, arecqual(#y* the 34. ef the firſts) 

asalſo FDH, EVK. tv like manner 

the Triangles AGE, E1C, und fo 

of the 6ther 1 rianglesef [the Pyramid 

E they 


a Xa  .uc 


, the greater Pyramid. 


Fuclid's Elements, 
they are then equal (by the 10th. ard 


. 11th, Def.) they are alſo fimilar to the 


great Pyramid ABDC); for the Tri- 
angles ABC, AGE; are like (by the 
24, of the 6th.) the Lines G E being pa- 
rallel ; which I could Demonſtrate in all 
the Triangles of the leffer Pyramids. 
In fine, I conclude that the Priſms 
are more than the one half of the firſt. 
Pyramid, - For if each were equal to 
one of the lefſer Pyramids , the Two 
Priſms would be the half of the great 
Pyramid : Now they are-greater than 
one of the 'Pyramids ; as the Priſm 
GHE, contains a Pyramid AGFE, 
which may eaſily be proved from the pa- 
rallelifc of their Sides; whence I con- 


"clude that the Two Priſtns taken toge- 


ther, are greater thanthe Two Pyra- 
mids, and conſequently greater thanhalf 
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PROPOSITION Iv. 


THEOREM 


be Two Triangular Pyramids of equal 
height , be divided. into Two Priſm 
and Two Pyramids, and that the laſi 
Pyramids be divided after the ſame manner, 
all the Priſms of the one Pyramid ſhall 
have the ſame Ratio to all thoſe. of the 
other, as the Baſe of the one Pyramid 
hath to the Baſe of the other. . 

If one divide the Two Pyramids 
ABCD, DEFG, of equal height 
and of Triangular Baſes, into Iwo 


Priſms,. and ints. Two Pyramids , ac-. 


cording to the method of the Third 
Propolition ; and if one ſhould ſubdivide 
after the ſame manner the Two little 
Pyramids, and fo conſecutively, in ſuch 


ſort that there. be as many diviſions in ' 


the one as in the other, there then being 
the ſame number of Prifms in both. 1 
ſay that all the Priſms of the one, to all 


| the Priſms of the other, ſhall be in the 


lame Ratio as are the Baſes. 
Demonſtration. Seeing the Pyramids 
are of the ſame height; the Priſms pro- 
duced by the firſt diviſion, ſhall 000 
| ave 


Euclid*s Elements. 


have the ſame height, ſecing each hath 
the half of that of their Pyramids : 
Now Priſms of equal height, are in the 
ſame Ratio as are their Baſes, (by the 
Coroll, of the 324d. of the 11th.) the 
Baſes BTY, EPKX, are like unto the 
Baſes BDC, EGF, and having for 
Sides the half of thoſe of the great Baſes, 
they ſhall be but the one fourth of the 
oreat Baſes; ſo then they ſhall be in the 


' fameRatio as are the great Baſes. There. 


fore the firſt Priſms ſhall have the fame 
Ratio as the greater Baſes, I-prove 
after the ſame manner, that the Priſms 


produced by the ſecond Diviſion, that 


is to ſay of the little Pyramids, thall be 


in the ſame Ratio, as the greater Baſes. 


Therefore all the Priſms of the one, 
have the ſame Ratio to all che Prifms of 
the other, as the Baſe to the Baſe. 


USE. 
Heſe Two Propoſutens were neceſſary 


to compare Pyr amds 'vhe one with the 
ether,” and to meaſure them, h 
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PROPOSITION V. 
THEOREM... 


q v.16 F 

7 nt Pyramids of: | the (ame 
height , are in the ſame Ratu 4 

their Buſes. ; | 
The Pyramids ABC D, EF G H,are 


in-the ſame Ratios are their Baſes, Far 


if they yere not, one-of the Pyramids, 
for -example - A B C D,. would have-a 
greater Ratio tothe Pyramid EF GH, 
thantbe'Baſe BC D tothe Baſe F-GY. 
$0 that 4quantity L,, leſthav AB CN, 
would have the'famec Ratio to the Pyri- 
"mid EF GH,:asthe Baſe B C D. tothe 


: Baſe F GH. Divide the Pyramid ABCD 


after the manner: of the Zhbird Propoſition, 
divide alſo the Pyramid which will re- 
{ult of the firſt diviſion into Two Priſms, 
and into two Pyramids; and thoſe again 
© mto"T wo'other Prifms ; contintic” divi- 
- ding(-after this manner as long: as geed 
requires : Se&hnpthyPrifins of: the fislt 
diviſion are more than the half of the 
Pyramid ABCD (bythe 34.) and that 
.the Priſms of the ſecond Diviſion 18 
-greater than half theRemainder ; that is 
to 


4 me 4 _o—__—a@O ws, « *%.X - = tj ay Rt Fd fang =2=© 


_ ; 
" - . 
. . 
7% 
A - 
. » 


the balf- Remainder ;/ if talevident, that 
by making many ſ{ub-aivifions, there will 
at length remain a quantiry ks than the 
exceſs of the Pyzamid ABC©D above 
the quantity L; that is to ſay, that all 
the Priſms being pur togerher, ſhall be 
greater than the quantity L, Make as 
many Diviſionsin the: Pyramid E FG H, 
uncill you have as many Priſas as there 
are in ABCD. 

Demonſtration. The Priſms of ABCD 


hath the ſame Ratio to the Priſms of- 


EFGH, as hath the Baſe BC D to the 
Baſe F G Hi: Now the Ratio of the 
Baſe-BCD to theBaſe FG H, is the 
ſame with that of the quantity Lto the 
Pyramid EF G H,” There 1s therefore 
the ſame Ratio of the Priſms of BCD 
to the Priſms of EFGH, as of the 
quantity L to the Pyramid EFGH, 
Again, the Priſmsof ABCO are grea- 
ter than the quantity L ; thence (by the 
14th, of the 5th) the- Priſms compre- 
hended-irrthe Pyramid E'F G H, would 
be greater than the ſamePyramid-EFGH; 
which 4s evidently falſe , the part nor 
being capable of being greater than the 
w hole. - We muſt then acknowledge 
R 5 that 


| 369 | 
to ſaythen-the little Pyramid; and that: 
thoſe of the Thitd Divifion is mote:than 


that a Magnitude leſs than one of the 


Pyramids, cannot have the ſame Rario to 
the other, as hath the Baſe to the Baſe; ' 


and conſequently, neither of- the Pyra. 


mids hath a greater Ratio tothe other; 


than the Baſe to the Baſe, 


PROPOSITION VIE 
T:H EO RE M.. 


h A*7 L ſorts of Pyramids, of the ſame 
"A. height, have the ſame.Ratio as their 
Baſes. . 

The Pyramids ABC, DEFG, of 
the ſame height, are in the ſame Ratio 
as- 2re their Baſes BC, EF-G. Divide: 
the Baſes into Triang'es. 

Demonſtration. The Triangular Py- 
ranids AB, DE, of the ſame height, 


are in the ſame Ratio as are their Baſes. 
(by the 5th.) In like manner, the Tris 


angular Pyramics:A C, DF, arein the- 


fame Ratio as their Baſes. . There ſhall - 


be. then- the ſame Ratio of. the Pyramid 
ABC to the Pyramid D E F, asof the- 


Baſe B C to the Baſe E F (by the 12th. of - 
the eth.) Again, ſeeing there is the-- 


f:me Ratio of the Pyramid D EF to the- 


Pyramid ABC,, as-of the Baſe EFto., 


the 


The Twelfth Book of 


wo = BOD Þ BÞ 


-Enclid's\Elementyy 


the Baſe B.C;,.and:thatghere 'is alſorhe* 
ſame Ratio of the Pyramid; DG to the/; 
Pyramid ABC, asgt. the Baſe Gto the |: 


Baſe BC;-there will be alſo the ſame 


Ratio of; the Pyramid DEF G to the | 
Pyramid ABC, asvf the Baſe,E F.G to-' 


Baſe BC....- 
PRO POSITION-VII.- 
THEOREM. 


Very Pyramid u the-Third part of 4 
| Priſm of the ſame - Baſe, and of the: 
ſame hetght. 


Let there be-propoſed in the firſtplace- 


a Triangular. Priſm AB; I ſay. that a 
Pyramid which hath for its-Baſe one of 
the Triangles ACE, BDF, and which 


ſhall be ot the ſame height, as the Pyra-: 


mid ACEF, ſhall be the Third part of 


the Priſm. Draw tile Three Diagonals: - 
AF, DC, FC, of the ſame parallclo-- 


gram. 


Demonftration. The Priſm is divi-- 


ded into Three equal Pyramids ACE E, 
ACFD, CF BD; thence cach of them 
ſhall be the Third part: of the Priſm. 
The Two fiſt, having for Baſe the Tri- 
argles AFE, AFD, which are equal 


(by 


37; © 


bh _ « 
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the 4#b.'of tht fri) "and 10? ps 
4 po rot Arg 
top 'C' ts the Phanic aye; 23 
they ſhall de *cqua? (by the / nts Dp. 
The Pyramids ACP-DF CE BD: iſt” 
have for- Bafev equal Triangles wy PG 
DCB, and the =, Vertex F; « 
alſo be equal (by the preceding.) Thence 
one of . thieſe- Pyrarhids; for- Ea le 
AFEC, —_ hath "the. ſame Baſe 
ACE, as the Priſm; and the ſame 
height, which would be the perpehdi- _ 
cular dawn from-rhe+ point F., to the. 
Plane of the Baſe *A*C'E;; 3s the third 
part of the ſame. If the Prifin were \ 
Polygan, ::it-meſt be” theii divided intd 
ſeveral Triangulir Priſtns; and the Pyra- | 
mid: which- won'd have the ſame Bife, * 
and the. ſame height, would be alſo di- 
vided into fomany Treangylar' 4 yrarenes, | 
earch of which- woakd beithe Third part ' 

of-its'Priſki, Therefore" (by the 324 of 
the: 5th) the Polygonal'Pyramid would 
be the Third part. of the Polygonal 
Ppifit, 


xi ai —c<_-— = 
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The Pri. fi _e Zvi wa 


' thear Bones lopondS\dys 

bo Pyranetds ors Fe ohr, oy 
whi 

be alfo Fike, Ringahey would 


be - converted into- Pri 
tl 
haye ſome Planes, which: wonld be the 


fame as thofe of the Pyramids, Now 


like Prilins are in Triple bh of bor 


hotiologous ſides; (by the 
11th. tence the Pyrams 


| the Thirof thetn(by the ned urs mat 


be in Triple Ratio of their homotogous 


ſides. 
If the Pyramids are Polygans, they- 


' may* be- reduces into Tranguay Pye. 


ramids. 
PROPOSITION IX.. 
THEOREM. 


Lual Pyramids have their height and 
Baſes Reciprocal, and thoſe Pyra- 
mids whoſe beight and Baſes are reciprocal, 
art equal.” 
Let 


Let there be propoſed Two Triangur 
lar Pyramids, they ſhall havetheir Baſes 
and heights reciprocal. _Let there be 
made Priſms of equal heights and Baſes ; 
ſeeing thoſe Priſms are Triple each to 


its Pyramid: Gy the 1th.) they ſhall be- 
ow equal Priſms, - have * 
their Baſes and heights reciprocal (by the 
4th. Coroll. of the 39th.) thence the Baſes. 
and heights of the Pyramids, which. 
are the ſame with #hoſe. of the Priſms. 


alſo equal. 


ſhall be reciprocal to them, 


Secondly, if the Baſes and heights of. 


Pyramids be reciprocal, the -Priſms 


ſhall be. equal, as alſo the Pyramids,., 


which are the.Third parts of them. 
If the Pyramids were Polygons, they. 


ought to be reduced into Triangular Py- 


ramids. 
Corofl, There: might be made ſome' 


other Propoſitions; for example , that.. 


Pyramids of equal height, are in the 
lame Ratio as their Baſes, , and thoſe 
which have the ſame Baſe, are in the 
{ameRatio as their heights, 


LIMI 


J}MI 


usSE 


| 2200s theſe Propoſitions is gathered @ way. 


of meaſuring of Pyramids; which is, 
zo whitiply- the Baſe by the onethird of its 
height, Then there might be made ſome. 
other Propoſition!, as- that if a Priſm be 
equal to 4 Pyramid, the Baſes and height. 
of the Priſm, with the Third part of the 
height. of the Pyramid ſhall be reciprocal ; 
that 4s to. ſay, if there-be the ſame Ratio 
of the Pyramid to the Baſe of the Priſm, 
as of. the herght of the Priſm to the third part. 
of the height of, the Pyramid, the Pyra: 
mid and Priſm ſhall then be equal, 


LEMMA; 


F there be propoſed a quantity leſs. 
than a Cylinder, there may be in-- 
icribed in chat Cylinder a Polygon. 
Priſm greater than that quantity. 

If the Quantity A be leſs than the Cy- 
linder which bath the Circle B for its Baſe, . 
there may-be inſcribed in the Cylinder «. 
Polygon Priſm greater: than the quamity 

A, 


A. The Square CDEF us inſcribed, 
GHIK u circumſcribed, CLDMENFO 


i1 an Oftegon. Draw the Tangent PLQ, 


and continue the Sids ED, FC, toP 
and' 2; and naagine a1 many Prifms of 


the ſine height ar the Cylinder, which have 


for their - Baſes: thoſs Polygons. Tha 


which hath fer its Baſe the Cireanſcribut” 


Square incompaſſerh't he Cylinder, and that 


01 the inferibed Square 3s alſo inſeribrd in 


the Cylinder, "s 

Demonſtration. The Priſms which 
bave the fume height, are in the ſame Ratro 
as are their Bafes (by the Coroll. of the 
39th. of the 11th.) - and the inſeribed- 
Square being the half of the circumſeribed 
Square, its Priſm ſhall be the half of the 
other ;, 3t ſhall then be more than the half of 
the Cylinder. Making a Priſm which 
hath the Oltagon for Baſe, there will be 
taken away more -thas the half of that- 
which remained for the Cylinder, having 


taken away the Priſm of the inſcribed 


Square; becaufe the Triamle C LD &« 
half the reflangle C © ;, and becanſe that- 
Priſms of equal or the ſame height , ave- 
in Ratio as are their Baſes, the Priſm: 
which hath for its Baſe the Triangle C LD, 
ſhalt be the half of the Priſmof thi Ret#- 


angle DC Þ ©; #t frallthes be wore than -- 
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the half of the part of the Cylinder, which 
hath far Baſe the Segment D LC. It u the 
ſame of the other Segments. demonſtrate af- 
ter the ſame manner,that in waking aPalygen 
Priſm. of Sixteen Sides, 1 takes away more 
than thalf;of what remained of the.Cylinder, 
by taking away the Ott ogonal Pri : there 
will remain a part of the Cylinder, leſs than 
the exceſs of the Cytinder above the quan- 
tity 44, We ſhall then have a Prifm inſcri- 
bed in the Cylinder, which will be laſs ex- 
ceeded..by che Cylinder, than the.quantity 
H. One. wiz - ue after the. ſame 
method os infors d. Pyramids in 8 
Com; 


P ROPOSITLON Xs 
"Ti H Kc Q: AE M.. 


Cone is the Third part of a Cylinder 
of tier! Jams: Buje, and rhe: ſame 


"+ a Cone; and 'a Cylinder have the 


Circle: Afar Bale @nthe fainwheight ; 


the Cylinder ſhall be triple to theCone: 
For if the Cylinder had a greater Ratio 


' to the Cone, than the Triple 3 a quan- 


fity B leſs than the Cylinder, would 
have the ſame Ratio to the Cone, as * 
Three 


377 


378 


_—_— 


The Twelfth Book of 


- Three to One; and (by the preceding 


Lemma) there might be inſcribed in the 
Cylinder, a Polygonal Priſm greater 
than the quantity'B. Let vs fuppoſe 
that that quantity is that which hath for 
Baſe the Polygon CDEFGH. Make 
alſo on the ſame Baſe, a Pyramid inf{cri. 
bed in the Cone. 

Demonſtration, The Cylinder , the 
Cane, the Priſm, and the Pyramid, are 
all of the fame height; thence the Priſm 
is triple to the Pyramid(by the 5th:YNow 
the quantity B is alfo the triple of rhe 
Cone; there is then therefore the ſame 
Ratio of the Priſm to the Pyramid, as 
of the quantity B to the Cone ;- and (by 
the 14th. of the-F1b.) ſeeing the Priſm 
is greater than the quantity B, the Py- 
ramid ſhould be greater: than the Cone 
in which it is infcribed, which cannot 


be. 
But if it were ſaid that the Cone hath 


a greater Ratio to the Cylinder, than - |. 


one to three; there might be taken the 


ine method to Demonſtrate the con- 
Marys. | ql 
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PROPOSITION XI. 


THEOREM. 


Ylinders and Cones of the ſame height, 
are in the ſame Ratio as are their 
Baſes. 

"There is propoſed two Cylinders or 
two Cones of the ſame height, which 
have the Circles A and B for their Baſes : 
- ſay they are in the ſame Ratiq as are 
their Baſes. For if- they are not in the 
fame Ratio; one of them, for example 
A, ſhall have a greater Ratio-to the 
Cylinder B, than the Baſc A to the Bafe 


'B; fo that a quartity L, leſs than the 
' Cylinder A, wouldyhave the fame Ratio 


to the Cylinder B, as hath the Baſe A 
to the Baſe B. There may then be in- 
{cribed a Polygon Priſm in the Cylinder 


. * A, greater than the quantity E, Let it 


be that which hath for Baſe thePolygon 
CDEF; and let there be inſcribed a 
like Polygon GHIK, in the Baſe B, 
which ſerveth for Baſc to the Cylinder 

of the fame height. 


Demonſtration. 
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Demonſtration.The Priſms Aand B are 
in the ſame Ratio as are their Polygon 
Baſes (by the Corell. 4. of the 39th; of the 
I 1th.) and the Polygons are in the ſame 
Ratio as are the Cireles (by the Coroll. of 
the 24.) ſo then the Priſm A ſhall bein 
the ſame Ratio to. the Priſm B, as the 
Circle A to the Circle B, Now as the 
Circle A is to the Cirle B, 1o is the quan- 
tity L to the Cyliader B; therefore as 
the Priſm A is to the Prila B, ſgis 
the quantity L to the Cylinder Bj, The 
Priſm A is greater than; the rngoy +. ; 
by conſequence (according t0 the 14th. v 
abe 5th.) the Priſm B Rſcribed in. the 
Cylinder B, would. be greater thanit, 
which cannot be. Therefore: neither 
Cylinder hath greazer, Ratio to x 
other, than that. of its Baſe tothe 
of the other. | 

Corolt, Cylinders are: triple to Cages 
ef. the ſame height, therefore Canes of 
the fame; keight,, are in.the ame Ratio: 
as. are their Baſes. | 
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PROPOSITION MI. 
TiH\E-@ REM. | 


Ihe: fliers ali Cores ne in Ti 
L Sp that of 'the Leeds 
their Baſes. 

Let there be 'propoſcd twolike Cy- 
linders;''6r- two Cones,! which thave for 
their Baſes'theCirtles'A und B.  I'ſay: 
thartheRatio-of the Cylinder A to the 
Cylinder B, (in Triple 'Ratio of the 
Diaineter 'D'C'to the Diameter EF. 
Forif ithath-not a Triple Ratio, let the 
quamity-G,'lefs than the Cylinder A, 
have ts -the CylinderB a'Vriple Ravi 
of char of the! Dlafreter D©ro the Dia- 
merer E Ep timditirherc beinfdribed in 
the Cylinder A a Priſm, which let'be 
Sreater thin G , ardanotherlike thereto” 
m the. Cytinder B: "they ſhall hace the 
fame Alticeude or. height as hadthe-Cy- 
linders, for-like : Cylinders have: their 
heights and the Diameters of their 
Batcs proportional, as well as the Priſms 
(by the 11th. Def. of the 11th.) 

. Demonſtration. 1he Diameter DC 
bath - the ſame Ratio to the Diameter 
E F, 
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E F, as hath the Side DI tothe Side 
DL, or DC, to EF, (a 1 Demonſtra- 
ted in the firſt.) Now the Priſms are in 
Triple Ratio of their homologous Sides 
(by the Corell.4.of the 329 of 11.)therefore 
the Priſm A to the Priſm B,is in Triple 
Ratio of DC to EF. We have ſup- 
poſed that the quantity G, in reſpe 
of the Cylinder B, was in Triple Ratio, 
of the Diameter 'DC to the Diameter 
- EF. So then there will be the ſame 
Ratio of the PrifmA to the PriſmB , as 
of the quantity G to the Cylinder B;, 
and (by the t4th. of the fifth) ſeeing that 
the Priſm A, is greater than the quantity 
G; the Priſm B, that is to ſay, deſcri- 
bed in the Cylinder B, would be greater 
; than the ſame Cylinder 3 which 4s im; 
poſſible. Therefore like Cylinders are in 
Triple Ratio of the Diameters of their 
Biſes. | 

Crn's are the Third parts of Cy- 
linders (by che Tenth;,) therefore like - 
Cones axe in- Triple Ratio of that .of 
the Diameters of their Balcs, 


: 
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PROPOSITION XII. 
THEOREM. 
F « Obnder be .cut by a Plane parallel 


to pes 4 &, the pars of the Ava ſhall 
be inthe. ame Ratio,. as are theparts of 
the Cylinder. 


Tet. the Cylinder A B, becutby the 
Plane DC, "atalle to its Baſe. . Hay 
Gi & Bees ſhalt be ſame Ratio of. the 

F to. the: Cylinder.F B,. as 

Te Line AF to Ny Line FB. 
Brow the Line BG perpendicular to 
the Plane of its Baſe A; drawalſoin 
the Planes of the Circles DC,-and A, 
the Lines FE, AG. 

Demonſtration. 'The 'Plane of the 
Triangle. BAG, cutteth the parallel 
. Planes A;and DC; thence the Se&ions 
EF, and AG, are parallel (by the 16h. 


- of the 11th.) So then there is the ſame 


[-Ratio,of AF to F B,.. as of the height 
.GE- to EB. .Let there, be. taken an 
.+Aliquot a of E B,  and-baving divi- 

my ; Parts equal to that 
Aliquot-pirt, y there be drawn Planes 
parallel to.the Bale A G: You ſhall have 
40 many, ClinCets of the ſame height, 
which 
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the 11th.) and that*C'F To CD, hath 
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havin og. Qeir Baſes and heights equal, 
they thall be-equal (by be 114) Again, 
the Lines AF and FB, ſhall be diyi. 
ded after the famemamner as E G, 


Ge 160 of the firſt) So erage: Li 
7 eval ket. e- ven 
tt © 6f tte Ein 


pi contains FkeXH 1 hs Ry 'F 
a 


There is thence the lame Rarid oof the 
bris of the Cylinder, | as 6 FPS 2, 
f the x15 | 
1 Gp: Thepare br thy ye 


arein'theſame”Ratig/as 
"the Cylinder. Wi: 


» } | - 
PROPOSITION X1v. | 


\TwEOR BA 


C Tim "on ail Cents ho Hhifave 


Baſe, are mn. ths fame Ratio as are 


" their beaghy.. 


Tivo Cylinders a Bi CH of etal 


Biles, "bein; [9ropoftg ;-4ut Git of 'the 
*sreater'a"Cylinder: of the Tim heil t 
with thellefſer,” by drawing a Plane PE 


parallel'to' its Vaſe, '-1644 &ient hat 
the ' Cylinders E F,-A B, are equity 


the 
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the ſame Racioas GI to G H, or (by 
tbe Coroll. of the preceding) as the height 
of the Cylinder CF, to the height of 
CD, there is thence the ſame Ratioof 
AB toCD, as of the height of EF 
or AB, to the height of CD. 

' Þ As to Cones, ſecing | are the 
one. thirds of Cylinders, if they have 
equal Baſes; they ſhall bealſo in the ſame 
Ratio 8s'are their height. - 


| PROPOSITION XV. ;: 
T-|- THEOREM. 


FE Dual Cylinders and Cones, have their 
Baſes and height reciprocal, and 
thoſe which have their Baſes and beights 
reciprocal, are equal. 
9 If the Cylinders A B, CD, are equal ; 
there ſhall be the ſame Ratio of the Baſe 
Bto the Baſe D, as of the height CD 
to the height A B. Let the height DE 
, | be cqualto the height AB. 
Demonſtration. There is the ſame 
* | Ratio of the Cylinder A Btothe Cylin- 
| der DE, of the ſame height, as of the 
| Baſe B to the Baſe D (by the 14th.) 
Now as the Cylinder A B is to the Cy- 
linder DE; ſo is the Cylinder CD 
$ equal 
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equal to AB, to the Cylinder D E; 
that is to ſay, ſo is the height CD to 
the height A B or DE. ' Therefore as 
the Bale B is to the Baſe D, ſo is the 
height CD tothe height A B. 

Secondly, If there be the ſame Ratio 
of the Baſe B to the Baſe D, as of the 
height CD to the height AB ;-the 
Cylinders AB, CD, ſhall be equal. 
For the Cylinder A B is to the Cylin- 
der DE, as is the Baſe Bto the Baſe 
D, and the Cylinder C D ſhall have 
the ſame Ratio to the Cylinder D E, as 
CDto DE; there ſhall thence be the 
ſame Ratioof AB to DE, as ef CD 
to DE ; and (by the 8th. of the 5th.) 
the Cylinders A B, and CD, fhall be 
equal. 


The Propoſitions 16 and 17 are very 
difficult, and are only of uſe in the 18th, 
which I will Demonſtrate after a more eaſi 
method by the T wo following Lemma's. + 


_— wo was pL 4A 
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LEMMA I. 


T* there be propoſed a quantity leſs 
than a Sphere; there may be inſcri- 
bed inthe ſame Sphere a number of Cy- 
o | linders,- which taken together ſhall be of 
e | the ſame height, and greater than that 
. quantity. 
| 

| 


Let ABC be half of a great Circle of (6qma. 
the Sphere, and let the quantity D be leſs Fig. 1. 
than the ſame hemi ſphere, I ſay that there 
may be inſcribed therein ſeveral Cylinders 
of -the (ame height, which taken together, 
| ſhall be greater than the quantity D. For 
| if the hemi-ſphere ſurpaſſeth in bigneſs the 
Feantity D, it will 7 ur” it by a certaits ; 
qnantify ; let that quantity be the Cylinder 
MP. In (uch fort that the quantity D, 
and M1 Þ taken together, be equal to the 
bemi-ſphere. Make or conceive it ſo wade, 
that there be' the ſame Ratio of a great 
Circle of the Sphere to the Baſe MO, as 
of the beight 1A N to the height R. Divide 
the Line E B into 4s many equal parts as 
You pleaſe, each of them leſs than R; and 
ar awing parallels to the Line AG, deſcribe 
®Mſcribed and circumſcribed ares. gf 
The Number of the circumſcribed ſhall 
ſurpaſs by a unit thoſe of the inſcribed. 

d 2 


Now 
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New all the circumſcribed rettangles ſur” 
paſs the inſcribed, by the little Reltangle? 
through which the Circumference of the 
Gircle paſſeth;, and all thoſe Relt angles 
taken rogether are equal to the Reftangle 
AL. Imagire that the Semi-Cirele is 
made *to roul abant the Diameter EB; the 
Semi-Circle ſhall deſcribe a hemi-ſphere, 
and the inſcribed Rettangles will deſcribe 
inferibed Cylinders in the ſems. ſphere, and 
the Cirenmſcribed will deſcribe other 
Cylinders, 

Demonſtration, The Circumſeribed Cy- 
linders jurpaſs more the inſcribed , than 
doth the hemi-fphere ſurpaſs the ſame in- 
ſeribed Cylinders; feeing that they are 
somprehended within the Cirenmſcribed Cy- 
linders. Naw the Circumſeribed farpaſe 
the inſcribed by fo much as us the Cylinarr 
A L:; therefore the hemi-ſphere fhall ſur- 


paſs by lefs the inſcribed Cylinders, than 


doth the Cylinder made by rhe Rettangle 
A L. TheCylinder A L, # beſs than'the 
Cylinder MP ; for there ts the ſame Ratio 


of 4 great Circle of the Sphere which 
ſerveth for Baſe to the Cylindey A L, a4 of 


AMP to R; tothen by the foregoing, 4 


Cylinder which hath for Baſe a great © 


Ciicle of the Sphere, and the Altitude 
R, worlt be equal to the Cylinder Af P. 
Conſe- 


au aw . A wc a= 


are like (by the 6th. of the 6th.) 
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Conſequently the hemi-ſpbere which ſur- 
peſſeth the quantity D, by the Cylinder 
MP; and the inſeribed Cylinders by 4 

ntity leſs than AL, ſurpaſſeth the in- 
cribed Cylinders by leſi than the quantity 
D. Therefore the quantity D, 1s leſs 
than the inſcribed Cylinders. 

What I have ſaid of a hems ſphere , may 
be ſaid of a whole Sphere. 


% 


Lb — 


LEMMA IL 


Ike Cylinders -inſcribed in Two 
Spheres, are in Triple Ratio of the 
Diameters of the Spheres. 

If the two like Cylinders C D, E F, be Lemma. 
ſcribed in the Spheres A, B; they ſhall Fig. 11. 
be in Triple Ratio of the Diameters L M, 

NO... Draw the Lines G D, 1.F. 

Demonſtration. The like Right Cylin- 
dersCD,EF,. are like:, ſothen there is 
the ſame Ratio of HD to DR, atof 
QF FS; as alſo the ſume Ratio of 
KD to KG, a of P FroPI, And 
conſequently the Triangles GDK, LF P, 

k there 
ſhall be the ſame Raticof KDwPF, as 
of G Dto1 F,.or ef LMtoON. Now 


the likg Cylird.r:C D, E F, are in Trijke 
; ky 3 Rue 1 
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Ratio of KD ana PF, the Dianete'; 
of their Baſes (by the 12th.) therefore, 
the like Cylinders C D, EF, inſcribedin 
the Spheres Aand B, are in triple Ratio of 
the Diameters of the Spheres. 


PROPOSITION XvyII. 
THEOREM, 


\ Pheres are in triple Ratio of their Dia- 


melers, 


The Spheres A and B are in Triple. 


Ratio of their Diameters CD, E F. For 
if they be not in Triple Ratio ; one of 


the Spheres, as A, ſhall bein a greater- 
Ratio than Triple, of that of CD to, 


EF; therefore a quantity G leſs than 


the Sphere A, ſhall be in Triple Ratio. 
of thatof CDtoEF; and ſo one might: 
(according to the firſt Lemma) infcribe in, 
the Sphere A, Cylinders of the fame- 


height, greater than, the quantity G. 
Let there be inſcribed in the Sphere 


B, as many like Cylinders as thole of the- 


Cylinder A. 


Demonſtration. The Cylinders of the 


Sphere A,to thoſe of the Sphere B, ſhall 
be in TripleKatio of that ef C D to EF. 


(by the preceding :) Now the. quantity G: 
| in 


Fuclid's Elements. 
in reſpe& of the Sphere B, is in Tripte - 
Ratio of CD to EF; there is then 
the ſame Ratio of: the Cylinders of the - 
Sphere A, to the like Cylinders of 
the Sphere B. Sothen the Cylinders. of 
A being greater.than the quantity G 
the Cylinder B, that is to ſay, inſcribed 
in the Sphere B, would be greater than 
the Sphere B, which is impoſſible. There- 
fore the Spheres A and B are in Triple - 
Ratio of that of their Diameters. + 
Coroll, Syheres are inthe fare Ratio 
as. are the Cubes of their Diameters ;. 
 ſecing that the. Cubes being hike ſolids, 
_ Triple Ratio- of that of their ; 
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Advertiſement of Globes, Books, Maps, 

&'c, made aud ſold by Philip Lea «t he 

E: Sign of the Atlas . aud Hercules i the 
Poultry, car Cheaplide, London. 


1; | New Size of Globes about 15 In. J' 
ches Diameter , made according - 
to: the more accurate obſcrvation 

| and difcoverics of our Modern 
2. A frzeof Globesof about Ten Inches Dia- 
meter, very mnck Correfted. Price gas. 
3. Concave Hemifpheares Three Inches 

Diameter, which ferves as a Cafe far a Ter- 

reſtial Glabe, and may be carriedin the Packet 

or fitted np in Frames. Price 1507 20 5, 

4. Another Globe of about Four Inches Diz- 
meter, fitted to-move in Circular Lines of Brafs, 
for Demonſtrating the Reaſon of Dyalting, ar 
deing creed npon a fmall Pedeftal, and fet 
North and South, wilt fhew the hour of the 
Cay by its. own fhadow, arby the = of a mo- 


ving Meridian, will fhew the hour of the Day 
inalf partsof the Word, fc; . * - 
2 5: 


L- Adboertifenet ng of « ; 

|, b4- Thereisin the Pref Pacticylar deſcriped 
tion of ghe general yſc of pcaantr', for n 
.calie ecſolring Aſtronomical nga ou b 
Gfomoanical Problems, and finding che" _ 
azimuth univerſally, 7c. whereunto, is ad 
the ufc of the Nofurnal and equinotiial.Dial. - 

, T3. A:new Map of England; Scatland , __ 
Ireland, with. the Roads; and a delingation of: the h 
Genealogy of, the Kings thergof; from Wiliew 
.the Conqueror to this preſent zame,., with an Al- - 
phabetical- Sa ihe the! ready fuing of the 
places? Price 1 

-71::46; Tix Blenews of Exch exphinedand de- 
monſtrated after-4-new and moſt calie method, Wi 

with tho'uſes of cach Propoſition, in all the 
ef the Mathematicks 5 by Claude Francois Adil | 
Dechales, a Jelvite. 

17. New Maps of the World, four quarters, 
and of-all the Countries, and of all "Aa -made' 
according to the late ſidilcoveries/extant,may be 
had paſted-upon Cloath and Colouned, alſo Sea 
Plats Mathematical Projeftion,Books and Inftru- 

- ments whatſocver, arc made and ſold by Philip - 
Les. 
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